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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light’s white color 
demonstrates the various biological stains to their best 
advantage. 

The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us send you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 E. 149th ST. NEW YORK 51, N. Y. 


23 The Scopicen tight 


source generates a light 
intensity of approxi- 
mately 64,000 lumens. 
The projected light beam 
is remarkably steady — 
neither wanders nor 
flickers. 


The Scopicon 
high-pressure 
mercury arc 
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By Col. George W. Hunter, III, Ph.D., Chief, Section of Medical Zoology, 
406th Medical General Laboratory, Tokyo; and F. R. Hunter, Ph.D., Pro- 
fessor and Head of Department of Physiology, Florida State University. 
821 pages, with 490 illustrations. $5.50. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 


1 


I eachers Students A ree: An Ideal I ext 
trate 
7 
490 ‘ 
: 
emp tio 
i 


TWO-STAGE DUO-SEALy, 


WELCH VACUUM PUMP 


\eumP SEAL Especially Adapted For 
Physics Laboratories 


i“ GUARANTEED VACUUM + OPERATING SPEED 
0.1 Micron (.0001 mm Hg) 450 R.P.M. 


*DURABLE  -EFFICIENT 
% FREE AIR CAPACITY e ECONOMICAL 


21 Liters Per Minute ¢ QUIET 


PAT. NO. 
2,337,849 


Oil Seal is provided by precise 
machining to 1/10,000 inch. Oil 
film prevents rotor from touch- 
ing the stator, avoiding wear. 


No. 1400-B 
DUO-SEAL VACUUM PUMP 
Motor Driven 


PRICE $] 03 .00 Internal Vane is softer than the 


Complete with Motor stator. Wears indefinitely and 
improves with use. 


— Established 1880 
WETS SEDGWICK STREET, Dept. - CHICAGO 10, ILLINOIS, U.S.A. 
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Trace Minerals in Food 
Production and Health 


CIENTISTS face no greater problem than that of 
S assuring that the earth’s rising population be 
adequately clothed, housed, and fed. Such assurance 
is essential if permanent world peace is to be at- 
tained. Achievement of this objective demands effort 
on many fronts: improved agricultural science, chem- 
urgy, greater utilization of photosynthetic energy, 
novel foods and construction materials, the harness- 
ing of microlife, and exploitation of marine resources. 
Among the possibilities is the increase of agricultural 
production and the nutritive value of foods by fur- 
nishing to deficient soils the minerals essential to high 
productivity and to the food quality upon which 
human health depends. 

In addition to the major nutrients—nitrogen, phos- 
phorus, and potassium—plants require small amounts 
of “trace minerals” such as copper, zine, iron, man- 
ganese, and molybdenum. The animal body has sim- 
ilar requirements, since the trace minerals, among their 
other vital functions, are indispensable to the enzy- 
matie control of plant and animal physiology. 

Severe deficiencies of trace minerals in the soil and 
diet produce a wide range of striking pathological 
conditions in plants, livestock, and man. More danger- 
ous are the often unrecognized subclinical deficiencies, 
which prevent crops from attaining fill productive 
potentialities, subtly restrain the growth of animals, 
and depress the general level of human health without 
inducing well-defined diseasé. 

Trace-mineral deficiencies in soil, reflected in low- 
ered essential mineral content of foods, are world- 
wide. Recent experience, especially in the United 
States, Great Britain, Australia, and New Zealand, 
has shown the important increases in crop production 
that are attainable by supplying small amounts of 
the trace minerals to soils that may not have been 
suspected of deficiency. There can be little doubt of 
the added benefit to human health. 

The growing interest in trace minerals in plant and 
animal nutrition is seen in the growing number of 
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programs on trace-mineral research at The Johns 
Hopkins University; MIT; Battelle Institute; the 
agricultural experiment stations of New Jersey, Mis- 
souri, Florida, Wisconsin, and California; the U. 8. 
Soil, Plant, and Nutrition Laboratory; Rowett and 
Macaulay Institutes in Scotland; and others. 

Although much remains to be learned of the funda- 
mentals and applications of trace-mineral nutrition, 
the growing practical achievements of trace-mineral 
therapy have opened the way for widespread im- 
provement in agricultural production and human 
health. 

A bottleneck to research and practice in this field 
is the expensive equipment, skills, and resulting high 
cost of trace-mineral analyses of soils, crops, and 
foods, and of animal and human samples. This bottle- 
neck could be broken by provision of a central ana- 
lytical laboratory where the methods of the industrial 
production line could be used in complete and highly 
accurate analyses of hundreds of thousands of samples 
annually. The basie instrument would be the elec- 
tronic recording spectrograph (quantometer), which 
has a theoretical capacity of a million samples of 
quantitative trace-mineral analyses per year, serving 
researchers, agriculturists, nutritionists, and medicine, 
internationally. 

The laboratory would not interpret individual 
analyses; rather, it should supply new, needed data 
to aid diagnosis and treatment by specialists and 
practitioners in the fields served. The task of the lab- 
oratory we visualize extends beyond routine analyses. 
The data, if studied by competent investigators, would 
permit research by statistical methods, gradually eclari- 
fying the relationships between soil, agricultural pro- 
duction, and human health. In addition to revealing 
soil, food, and human deficiencies around the world, 
it would aid in the discovery of new mineral resources. 

It can be predicted with confidence that the United 
States, as well as other countries, will some day have 
adequate analytical laboratories, and that their fune- 
tioning will contribute notably to human well-being. 

K. Starr CHESTER 
Battelle Memorial Institute 
Columbus, Ohio 
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Exclusive combination 
bi ular tube 
for photography 


Now helping to chart new frontiers in all fields of 
scientific research, the Leitz Ortholux is universally 
recognized as the ultimate in research microscopes. 
In addition to outstanding precision and quality, it 
gives you all the features needed for easier, 
less tiring microscopic observation. To make 
the Ortholux even more useful, Leitz now 
offers a combination monocular-binocular tube 
which enables you to photograph the microscope 
image without changing tubes. You change instantly 
from microscopic observation to photomicrography. 


All yours in one outstanding instrument— 


Built-in illumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 


Low set micrometer fine adjustment 
on double ball bearings 


Counter-bal d coarse focusing 


Another of the famous Leitz Microscopes... recognized 
everywhere as the finest microscopes produced anywhere since 1849, 


For turther information write Dept. 104SC. 


E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 
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ANNOUNCING... 


The Perkin-Elmer Model 99 
Double Pass Monochromator 


... Based on a new optical principle 


Double monochromator performance with single 


monochromator simplicity 


The Model 99 Double Pass Monochromator 
embodies a radically new optical principle. Al- 
though employing only a single optical system, 
the Model 99 provides the performance of a 
double monochromator of the same prism size 
and focal length, with regard to dispersion, 
freedom from scattered radiation and available 
energy. Based on the method suggested by A. 
Walsh* for using the same optical system twice, 
i.e., double pass, the new instrument is a modi- 
fication of Perkin-Elmer’s Model 83 Universal 
Monochromator. 

All the optical components except the prism 
are reflecting. A number of prism materials are 
available, so that the instrument is usable 
throughout the ultraviolet, visible and infrared 
regions of the spectrum. Many accessories such 
as source units for the ultraviolet, visible and 


THE PERKIN-ELMER CORPORATION 
NORWALK, CONNECTICUT 


infrared, or detector mounts for multiplier 
photocells, lead sulfide cells and thermocouples 
are available. Other accessories developed for 
the Models 12 and 21 Infrared Spectrometers 
can also be used with the Model g9. Special 
equipment for particular problems may also be 
provided. 

Write for Bulletin 101 describing the Model 
99 Double Pass Monochromator today. 


*Nature, 167, 1951, page 810 


PERFORMANCE DATA 


Better than 0.5 A at 2500 A (quartz prism) 

Better thon 1 A at 5000 A (gloss prism) 

Better than 2 at 1000 cm™' (NaC! prism) 
Scattered Radiation: 

Less thon 0.1% throughout the range 
Range: 

From 2000 A to 40 microns (with suitable prisms) 


Leading manufacturers of Infrared Spectrometers, Continuous Infrared Analyzer, Universal Monochromator, Flame Photo- 
meter, Tiselius Electrophoresis Apparatus, D.C. Amplifiers, and other electro-optical instruments for analysis and research. 
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Again — 
MACHLETT Offers You the Newest 


E. MACHLETT & SON, serving scientists for over 50 years, offers for the 

first time two frequently used items—a screw cap storage bottle and a funnel 

—made from Polyethylene. 

/ CHECK THESE ADV ANTAGES— 
UNBREAKABLE—Avoid costly breakage 


and loss of valuable solutions. 
LIGHTWEIGHT—1/5 the weight of glass. 
CHEMICALLY INERT—Withstands 


strong alkalies, acids and alcohols. In fact, 
Polyethylene has no known solvent at room 
temperature! 


REASONABLY PRICED—Offers large 
#5-778 One Gallon Polyethyl- ong run savings. 
ene Bottle with tight fitting And also, these two handy Polyethylene 


Polyethylene Screw Cap. items are non-toxic, odorless and can be used 
Dimensions: 13/2” high x 52” jdlam. i+) solutions heated up to 219° F. Finished 
each . “in a neutral color, both may be used con- 
r doz. $75.00. -veniently and confidently—free from the fear 

” F.0.B. 20 of breaking or chipping. #36-851 Free-flowing Polyethylene Funnel, 


designed with ridges on the stem to prevent 


Laboratory APPARATUS SUPPLIES + CHEMICALS each = $ 1.50 


220 East 23rd Street: New Yor« 10,N.Y. per doz. $15. 00 


First Time Offered! 


PORTABLE 


RESPIRATORY METER 


For respiratory tests, and evaluation of pa- 
tients who face operations within the chest. . . . 
The force required to operate this meter, either 
pressure or vacuum, is only a fraction of an 
ounce per square inch. Consequently it is ideally 
suited for the determination of lung capacity. . . . 
Index reads from .01 to 1,000 liters, Large dial 
pointer makes one revolution per liter. 

For further information write: 

Catalog No. 70-851 ....... $125.00 


MANUFACTURERS DISTRIBUTORS 
RICHMOND, VIRGINIA 
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Radioactive Chemicals 


NUCLEAR radioactive chemicals, now available to 
A.E.C.— authorized users, represent another step 
toward the NUCLEAR aim of complete service in 
nucleonics for science and industry. As the only 
commercial producer of biosynthetically labeled com- 
pounds, NUCLEAR is prepared to fill the needs of 
those experimenting or contemplating work in this 
vast new research field. 


BIOSYNTHESIZED C'* LABELED COMPOUNDS 
NOW AVAILABLE FROM STOCK 
Glucose Sucrose Fructose Starch 


Characteristics: 
Chemically pure 
e Uniformly labeled with C“ 
@ Specific activity: 

\ Normally, 0.5 microcuries/milligram 
(Higher specific activities by special request) 
Nuclear is also making chemically 
synthesized compounds such as 

carboxyl labeled Sodium Acetate 

— other special compounds to 

announced. Write to NUCLEAR for 

details on radioactive compounds. 


Complete service 
for both new and 
established labora- 
tories—help on iso- 
TIVE CHEMICALS - CAE VE CHEMICALS - CAS 
authorizations, lab- 
oratory layout, and 


equipment facilities. nuclear INSTRUMENT & CHEMICAL CORPORATION 
237 West Erie Street * Chicago 10, Illinois « Cable Address: Arlab, New York 


®@ Scaling Units for Every Type of Radiction Counting @ Glass Wall, Mica Window, and Windowiess Counters 
@ Complete “Packaged” Counting Systems @ Portable Count Rate Meters . 
@ Health Monitoring | for Personnel Protection @ Radioactive Chemical i 


nuclear “PRECISION INSTRUMENTATION FOR NUCLEAR MEASUREMENTS” 


January 11, 1952 : 


| 
a 
| 
; 
* 
— 
Complete Line of Accessories for the Nuclear Laboratory 


THE 
CARVER 

LABORATORY 
PRESS 


for Pressing Out 
Saps, Juices, 


Designed to facilitate research and development wher- 
ever pressing is required. Carver accessories provide 3 
means of pressing oil and liquids, splitting of chilled 
oils, pressing extracts, saps and juices from plant and 
animal tissues, etc. All thoroughly standardized, availa- 
ble for immediate shipment from stock. Send for new 
illustrated catalog giving full details. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


me F CHATHAM RD. SUMMIT, N. J. cm 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 
PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Simplify your Animal Care... 


Feed Purina 


Laboratory Chow 


Why fool around with several feeds or 
formulas? Instead, feed Purina Laboratory 
Chow. It’s made to meet the nutritional 
needs of most laboratory animals. Pressed 
in a Checker form, it’s clean and easy to feed. 


You can depend upon Purina Laboratory 
Chow for uniform results, because it is 
tested by scientists for scientists. 


Order Purina Laboratory Chow through 
our local Purina Dealer, or write our 
boratory Chow Department for informa- 

tion, today. 


RALSTON PURINA COMPANY, St. Lovis 2, Missouri 


PURINA 
LABORATORY PS 
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“I can remember,” wrote G. H. Hardy, 


“Bertrand Russell telling me 
of a horrible dream... 


14 E was in the top floor of the University Library, 
about A.D. 2100. A library assistant was going 
round the shelves carrying an enormous bucket, 
taking down book after book, glancing at them, 
restoring them to the shelves or dumping them 
into:the bucket. At last he came to three large 
volumes which Russell could recognize as the last 
surviving copy of PRINcIPIA MATHEMATICA. He 
took down one of the volumes, turned over a few 
pages, seemed puzzled for a moment by the curious 
symbolism, closed the volume, balanced it in his 
hand and hesitated. . .” 


No one need doubt today what the librarian’s 
decision would be in the year 2100. PRINCIPIA 
MATHEMATICA is an epoch-making work which 
started a new era in mathematical logic and the 
foundations of mathematics. Since the appearance 
of the first edition of 1910-1913, interest in math- 
ematical logic has steadily increased. Controversies 
have been vigorous and exciting and have succeeded 
in clearing the mathematical air. But through it all 
PRINCIPIA MATHEMATICA has stood out as a land- 
mark in the history of human thought. 


The Principia is the culmination of the logistic 
movement in mathematics begun by Dedekind, 
Frege, and Peano, whose earlier work is here co- 
ordinated and corrected by the more penetrating 
and more extensive researches of A. N. Whitehead 
and Bertrand Russell. It propounds the thesis that 
mathematics is a branch of logic and that mathe- 
matical concepts are logical concepts. Bertrand 
Russell has said in the Introduction to Mathematical 
Philosophy: 


“There is no point at which a sharp line can be 
drawn with logic to the left and mathematics to 
the right. If there are still those who do not admit 
the identity of logic and mathematics we may 
challenge them to indicate at what point, in the 
successive definitions and deductions of PRINCIPIA 
MATHEMATICA they consider that logic ends and 
mathematics begins. It will then be obvious that 
any answer must be quite arbitrary.” 


The object of PrRinciPIA MATHEMATICA is to 
prove that the concepts of pure mathematics can 
be defined by a small number of fundamental logi- 
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cal concepts; that the propositions of pure mathe- 
matics are deducible from a very small number of 
fundamental principles; and to explain the funda- 
mental concepts accepted in mathematics as 
indefinable. 


In the Saturday Review of Literature (March 11, 
1950) Louis J. Halle, Jr. wrote: “Read Whitehead's 
and Russell's PRINCIPIA MATHEMATICA, if the sub- 
ject interests you, even though you understand little 
of it. You will acquire some command of a new 
language, learn a new vocabulary, and understand 
more as you progress. You need not put the book 
down because at first you fail to make sense of it. 
If you never fully grasp its meaning it may still 
enable you to read with ease works that, while of 
an easier order, would give you difficulty otherwise.” 


PRINCIPIA 
MATHEMATICA 


By A. N. Whitehead 
and Bertrand Russell 


3 volumes 
$35.00 the set at bookstores, 
CAMBRIDGE UNIVERSITY PRESS 
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~,Enjoy QUICKER, ig, 
EASIER FOCUSING 275 “in 


than ever before... 


with 
BAUSCH & LOMB 


Convenient hand-height control knobs 
permit relaxed operation, assure comfort, 
for more thorough examinations over 
prolonged periods. Ball and roller bearings, 
used throughout the focusing system, provide 
smooth balanced motion, reduce friction and 
wear to a negligible minimum. No binding! 
No backlash! Enjoy these and many 
more exclusive advantages of the world’s 
finest laboratory microscopes. 


WZ for FREE DEMONSTRATION and LITERATURE. 
See for yourself how Bausch & Lomb Dynoptic Microscopes out- 
perform any laboratory microscope ever made. Bausch & Lomb 
Optical Co., 642-19 St. Paul St., Rochester 2, N. Y. 


10 


Sorence, Vol. 115 


Don't Suffer from "FOCUS-FATIGUE"! > 
\ 
4 
| \ MICROSCOPES | 
mai \ ? 
a 
; 
J 


115 


History and Development of Chemical 


Periodicals in the Field of Organic 


Chemistry: 


1877-1949' 


Fletcher S. Boig 
Department of Chemistry, Northeastern University, Boston, Massachusetts 


Paul W. Howerton 
Julius Hyman and Company, Denver, Colorado 


been shown by chemists in periodical litera- 

ture, the amount and quality of chemical 

publication in the various countries of the 
world, and the relative importance of the several lan- 
guages employed. Another point of interest is the 
effect of the two world wars on scientific activity in 
the different countries and on the languages used for 
publication (1). Studies have been made by various 
investigators in years past (1-16), but the very nature 
of the problem requires periodic investigation to ob- 
tain a clear picture of the trends. 

Perhaps the easiest way to study a problem of this 
sort is to make a statistical analysis of the articles 
abstracted by leading abstract journals. Since the time 
involved in such a study is considerable, it is neces- 
sary to narrow the field covered, by choosing one 
specific field of chemistry. Thus it was decided to in- 
vestigate organic chemistry and to collect data from 
the Organic Section of Chemical Abstracts at inter- 
vals as far back as its beginning in 1907 and also to 
collect data at intervals from the Organic Section of 
Chemisches Zentralblatt from 1907 back to 1877. 

The years chosen were 1949, 1948, 1947, 1937, 1927, 
1917, and 1907 from Chemical Abstracts; and 1907 
(for comparison), 1897, 1887, and 1877 from Chem- 
isches Zentralblatt. The 1877 data indicated that in- 
clusion of 1867 data would add nothing to the general 
picture. 


INTEREST has recently 


COLLECTION oF Data 


The data collected included name of journal, years 
in which the journal was published, country of pub- 
lication, language of the article abstracted (in the 
ease of a polylingual journal the language was deter- 
mined whenever possible), total number of journals, 
and total number of abstracts, by country and lan- 
guage (Figs. 1-4). Abstracts of obituary notices and 
polemic discussions were omitted from the count. 

A statistical analysis is not entirely satisfactory, 
although it seems to be the only practical way to at- 


1 Based on an address presented at the joint meeting of the 
History of Chemistry and Chemical Literature sections, Chi- 
tone meeting of the American Chemical Society, Sept. 3-8, 

50. 
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tack the problem. One objection is that it puts a 
premium on quantity of production, rather than qual- 
ity. A particular journal may publish many relatively 
unimportant articles and be considered “important” 
from a quantitative viewpoint, whereas a second 


Fic 2. Production of other journals (number of abstracts). 


journal, of universally recognized importance, limits 
itself to publication of a few articles of definite value 
and suffers from quantitative comparison with the 
first. However, in a study such as this, which covers 
a relatively long span of years, the journals of lesser 
importance may show a good record for a time but 
tend to fall by the wayside eventually. 

To forestall possible criticism as to the usefulness 
of quantitative surveys of scientific literature as com- 
pared with qualitative analyses, Margery Bedinger 
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Fic. 3. Percentage of abstracts by country. 


Fic. 4, Percentage of abstracts by language. 


(17), head of the Science and Engineering Depart- 
ment of the Denver Public Library, was asked for 
her opinion on this point. Her reply indicated that, 
since the potential number of requests for a journal 
will be a function of the number of papers appearing 
in it, the value of a quantitative analysis would seem 
to be self-evident. “Our budgets are always limited 
and we are forced to make a selection, choosing 
what periodicals we subscribe to carefully. In this 
difficult choice, amount of use is a very important 
factor” (17). 

A second objection to a statistical analysis is the 
problem of availability of some journals for ab- 
stracting. However, the importance of a journal is 
measured at least partially by its availability, regard- 
less of the quality of its content. This, of course, 
borders on the philosophical and leaves much room 
for argument. In the early years of Chemical <Ab- 
stracts the coverage was naturally not as complete 
as the long-established Chemisches Zentralblatt, but 
today Chemical Abstracts is recognized to be the most 
complete of the abstracting journals. In spite of this, 
the coverage in some areas, and notably in the case 
of Russian publications, is incomplete (1, 16, 18,19). 
In the earlier years Chemisches Zentralblatt did not 
cover the field thoroughly, for a close analysis of the 
abstracts reveals that certain foreign journals of im- 
portance were very poorly covered, whereas the native 
German publications were exhaustively abstracted. 
This situation, of course, leads to a slightly distorted 
picture in the earlier years of this study. 

The data have been assembled in 5 tables and ac- 


companying graphs, which indicate the situation very 
clearly. Table 1 lists the most heavily abstracted 
journals, their years of publication, the number of 
abstracts from each journal in each of the years 
studied, and their relative importance from a quan- 
titative viewpoint, as well as the total number of con- 
tributing journals and the total number of abstracts 
for each of the years studied. Table 2 gives an analysis 
of the number of abstracts by country of publication, 
and Table 3, by language of publication. Table 4 
presents the data in terms of percentages by country, 
and Table 5, in terms of percentages by language. 

Herman H. Fussler (11), director of the University 
of Chicago libraries, surveyed the literature used by 
chemists and physicists, tabulating the references cited 
by the authors of papers published in Physical Review 
and the Journal of the American Chemical Society. 
The results obtained agree in general with our ob- 
servations, except that the Russian journals suffer in 
Dr. Fussler’s survey, probably because of the language 
barrier. 


INTERPRETATION OF THE Data 


Table 1 shows that, of the leading 15 journals in 
1949, six were in the first ten in 1877, whereas six are 
“newcomers” in the past twenty years or so. Four of 
the first ten in 1877 have been discontinued or have 
had a change of name. Journal of the American Chem- 
ical Society had no abstracts in Chemisches Zentral- 
blatt in 1877 or 1887, but in 1897 it was in eighteenth 
position and by 1917 was second in Chemical Ab- 
stracts. In 1937 it was tied with the German Berichte, 
but since World War II it has gone far out in front. 
Journal of the Chemical Society of London was eighth 
in Chemisches Zentralblatt in 1877, gradually in- 
creased in importance, and attained second place in 
Chemical Abstracts in 1927, where it is at present. 
The Journal of General Chemistry USSR started pub- 
lication in 1931 and has risen rapidly to third place. 
Helvetica Chimica Acta of Switzerland started pub- 
lication in 1918 and rapidly assumed a leading posi- 
tion in the field, now being a fixture in fourth place. 
The American Journal of Organic Chemistry (1936) 
has had a rapid growth and is now in fifth place. 
Bulletin of the Chemical Society of France (1858) 
had already demonstrated its importance by 1877 
(fourth) and has retained its importance despite de- 
clines in two world wars. The Berichte of Germany 
(1867) was the leader in 1877 and retained this lead 
even during the first world war, was tied in 1937 by 
the Journal of the American Chemical Society, then 
suffered a catastrophic decrease during the second 
world war but has since climbed to seventh position. 
The Comptes rendus of France is primarily a gen- 
eral science journal but has been an important con- 
tributor ever since it started publication in 1835. 
Other important journals of long standing include 
Nature, Gazzetta chimica italiana, Recueil des travaux 
chimiques (Holland), the well-known Annalen, and 
the Austrian Monatshefte. Important newcomers in- 
elude Doklady Akademii Nauk SSSR, the American 


Science, Vol. 115 


| 
: = 
- 
- 
us 
& 
Bo ee 
ame? 
4 
4 
4 
é 
1 
an 


| 


| || 


L061 


OL tt 0 0 0 
it g te LL 8s 
OF tl cl Lt cs at 
8 ome or lt Or 08 
et 6 0G iF st 
tt ct oF tl 6 te 
6 vot 9 ras 249 tr cg tt 
9 cs If 6 6 
os 9 sit ¢ tct 9 L 68 
zee cl cs eT 24 
wor £8 6 8 9 Lot 9 
— 6F at L oL ost ¢ 
SL L 86 t oot 
SLE 208 COG 90F & 
Lee 41 I L143 I 
L361 Le6T 6F6I 
STVOIGOINAd Ad SLOVULSAY JO 
T 


27 


(puvpsiug) ‘og 201g 


20g 
uvdur ‘90g 


“sy 

Wey 
uudur “00g 

uudur ‘00g 

“SUNMITIOD 
under ‘pul og 


‘Pg ‘901g 


“‘pubog 
(USS) paddy 


USSS 


USSS Aperyod 
‘908 


“WIND “APH 


208 “wy 


January 11, 1952 


ny 
oad 
by 
1en 
md 
on. 
en- 
on- 
35. 
ide 
115 


be 
~ 
= 
=| 
© [aa i | 7 
ucts N | | 
i * ro! ° | mone | 
on, = 
» 4 ‘S | | | | [21S | 
ry 2 
| | thao] Sta] | | omer of | 
ise. | ~~ Be 6 == | 
by | a" 1S | 
ted 
es LoS 
mirtt } 
bia 
| 
= | 
ge 
| 
| 
| 
| 
}] 
ili l 
mili! 
| 
| 
ls 
is 
ad 
= 
| 
|e 
| 
| 
ia 
a 
3 == 
: ig ee 
= cB: = =i 


© 
3 
Land 
— = — ot &t 9t & et ot st 9% 
-- — — ot — = — uf ” — ct tL LI puvlod 
8 9% 8 68 8 65 9 ct £9 8 29 or 6 eg or Ir 
9t 6It 60t Ff ttl ct 8 St L 16 9 9L L £6 6 6 
— — — os 6 8 tL 8 sit 8 2 vipuy 
6 9 29 9 19 L cL zg tt Ot cer & BIsSsny 
9 L ce L 9L ¢ 98 zoe tes T torr cout $9} 
LL8T L88T L06T L06T Le6T 6F6T 
AYLNDOD Ad SLOVELSEY 
a 


1877 


Om | aw 


isan 


1887 


5 

3 
5 
7 
0 


Chemisches Zentralblatt 
1897 


1907 


1907 


DW 
6913 08 
%\2 
(OO 
aicin 
< & 
Sele 
& 
= 
a 


1948 


1949 


English 
German 
Russian 
French 
Italian 


January 11, 1952 


Japanese 
Spanish 
Polish 
Swedish 
Portuguese 


Dutch 


j= | 
| 
ewe | to 
- 
i 


= 

= 

& s~ 

gets 
Mote 


Total languages 
Total abstracts 


Bulgarian 
Ukrainian 


Organic Syntheses (1921), and the Journal of Bio- 
logical Chemistry (1905). 

A glance at the figures in Table 1 will show that 
there is now about 50 per cent more publication in 
organic chemistry than in 1907, and the number of 
contributing journals has greatly increased. Publica- 
tion was drastically curtailed during both wars, al- 
though the decline in World War II is masked in the 
figures for 1947 because publication in the United 
States increased tremendously and, also, at this time 
Chemical Abstracts was busily engaged in bringing 
up to date the abstracting of Japanese and Italian 
wartime publications covering a six-year period (1). 
These two factors almost compensated for the de- 
creased publication in countries affected by the war, 
principally Germany, Russia, and Italy. Table 1 has 
been compiled with the 23 leading publications in 
1949 listed in order. Beginning with the Journal of 
the Society of Chemical Industry of Japan, 16 ad- 
ditional journals are listed which have enjoyed a 
measure of importance at some time in the past. 

Analysis of Table 2, showing the relative impor- 
tance of publication by countries through the years, 
reveals the rapid growth of publication in the United 
States, from seventh in 1877 to second in 1917 and 
1937, and first since 1947. Germany was the undis- 
puted leader even during the first world war, when 
its output declined considerably but not quite enough 
to lose first place. The second world war, however, 
put an end to German leadership, and in 1949 it had 
come back to only fifth place. England and France 
have consistently held leading positions, and since 
1927 Russia has rapidly forged ahead into third place 
in spite of admittedly incomplete coverage (1, 16, 
18, 19), for which the Russian government is directly 
responsible. 

Table 3, showing the number of abstracts by lan- 
guage, indicates that German was the leading lan- 
guage until shortly after the first world war, when 
English took the lead. Reference to Table 3 indicates 
that no Russian articles were abstracted in the 1877 
Chemisches Zentralblatt, but by 1887 Russian was in 
fifth place among the languages, although it did not 
rate too highly from the standpoint of number of 
abstracts. The two world wars resulted in a decrease 
in Russian publication, but now it appears to be run- 
ning a close race with German for second place. The 
French language was at one time second in impor- 
tance, with German in the lead, but it was first dis- 
placed by English and then by Russian, so that today 
it ranks fourth. The increasing importance of the 
Russian language is a point which universities should 
note, with regard to language requirements for the 
Ph.D. degree. Only a few universities accept Russian 
in partial fulfillment of the language requirements 
for that degree, yet Russian is as useful to a chemist 
as French where current literature is concerned. 

The Italian language has been of importance to the 
scientific world. In 1877 it was fourth, continuing in 
fourth place until the first world war, when it dropped 
to sixth place. At the present time it is competing 
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Fic, 5. Abstracts of papers vs years. (From E. J. Crane. 
Chem. Eng. News, 27, 529 [1949]). 


with Japanese for fifth place. The Japanese language 
is the only other language of importance. 

Contributions by country and by language have also 
been investigated from the standpoint of percentage 
of total output. These figures are given in Table 4, 
which shows percentages of all abstracts by country, 
and also in Table 5, which presents percentages of all 
abstracts by language. These figures have also been 
interpreted by means of graphs, which indicate clearly 
the changes in relative importance since 1877. 

Fig. 3 reveals how the importance of Germany as 
a publisher of scientifie articles in the field of organic 
chemistry has decreased and how that of the United 
States has risen. Fig. 4 exhibits conclusively the de- 
cline of German as a scientific language and the rapid 
increase in importance of the English language, which 
in 1949 accounted for over 60 per cent of all articles 
abstracted in Chemical Abstracts. Similarly, as in 
Fig. 3, Russian shows increased importance, whereas 
French and Italian show corresponding decreases. 

In order to obtain a clearer picture of how total 
publication (total abstracts for all fields) has devel- 
oped over the years, Fig. 5 has been included. This has 
been borrowed from E. J. Crane (9, 10). The general 
decline in total publication during 1913-18 was fol- 
lowed by a period of inereased productivity until the 
peak year of 1938. A steady decline in productivity 
followed, reaching its low point in 1945. Since 1945 
a sharp increase in publication has taken place, and 
there is a possibility that in 1950 the peak of 1938 
may have been reached. 


CONCLUSIONS 


From the data collected, it appears that the ten 
leading journals in the field of organic chemistry at 
the present time (from a total production standpoint) 
are, in order: Journal of the American Chemical 
Society (1876), Journal of the Chemical Society 


(1847), Journal of General Chemistry of the U.S.S.R. 
(1931), Helvetica Chimica Acta (1918), Journal of 
Organic Chemistry (1936), Bulletin of the Chemical 
Society of France (1858), Chem. Berichte (1867), 
Comptes rendus (1835), Nature (1869), and Doklady 
Akad. Nauk 8.S.S.R. (1933). In 1877 four of these 
journals were in the leading ten: Journal of the 
Chemical Society, Bulletin of the Chemical Society 
of France, Chem. Berichte, and Comptes rendus.* 

An analysis of countries contributing to the litera- 
ture of organic chemistry shows that the five leaders 
are now the United States, England, Russia, France, 
and Germany. In 1877 the order was Germany, 
France, England, Austria, and Italy. The United 
States was seventh at that time. In 1897 the United 
States was fifth, second in 1937, and has been first 
since 1947. 

An analysis of languages of publication reveals that 
the languages in order of importance are now English, 
German, Russian, French, and Italian. In 1877 the 
order was German, French, English, and Italian. 

Graphical representation, where percentage of total 
abstracts by country and language are plotted against 
years, reveals that about 1927 the English language 
replaced German as the leading language in the field 
of organic chemistry, and about 1938 the United 
States took over the lead in publication from Ger- 
many. 

Investigation of total publication in all fields of 
chemistry reveals that world publication fell off from 
1913-18 during the first world war, then increased 
until the peak year of 1938, and then rapidly declined 
during the period of the second world war from 1938- 
45. Since 1945 there has been a steady increase in 
world publication, and estimated figures for 1950 show 
that the 1938 total may have been reached in that 
year. 
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News and Notes 


Ceylon Meeting of FAO 


A REGIONAL conference on land utilization in trop- 
ical areas of Asia and the Far East was held in Cey- 
lon, Sept. 15-29. Participating were 75 administra- 
tors, agronomists, economists, engineers, foresters, and 
soil scientists from FAO and from 14 countries, in- 
eluding Australia, Belgium, Burma, Cambodia, Cey- 
lon, France, India, Indonesia, The Netherlands, Paki- 
stan, Portugal, the United Kingdom, Vietnam, and the 
United States. Delegates from the U. 8S. were Tom 
Gill, of the Society of American Foresters, chairman; 
Milton H. Button, agricultural officer for Trust Terri- 
tories of the Pacific Islands; Raymond H. Davis, 
ECA; Harold B. Donaldson, Natural Resources See- 
tion, SCAP; and Robert L. Pendleton and Roy W. 
Simonson, USDA. 

The discussions, held in Nuwara Eliya, covered 
three main topics: (1) determining optimum use of 
tropical land resources, (2) achieving optimum and 
preventing undesirable uses, (3) improving and main- 
taining productivity of tropical lands. 

Much emphasis was given to the need for proper 
classification and mapping of tropical lands as part 
of the process of determining optimum use. Map- 
ping activities believed necessary range from aerial 
photography to detailed soil and forest surveys. The 
series of steps outlined to provide for appraisal of 
potentialities of tropical lands were, first, the delinea- 
tion of broad regions generally similar in their pat- 
terns of vegetation, soils, and geology; second, more 
precise outlining of the kinds and distribution of 
soils; and, third, the determination of use-capabilities 
of soils from available experience and research find- 
ings. As a basic principle, it was urged that govern- 
ments obtain comprehensive summaries of facts about 
land and water resources before plans for develop- 
ment are made, and that these fundamental facts 
should then be employed as essential tools in the plan- 
ning process. It was recognized that additional re- 
search on fundamental properties of soils in tropical 
regions was essential for determining their best use. 
Experience with direct application of methods used 
successfully in temperate zones has not been happy 
generally. Special efforts seem necessary in some 
countries to correct the widespread practice of shift- 
ing cultivation, with its harmful effects on forest re- 
sources. The development of alternative means of ob- 
taining a livelihood may be necessary to stop shifting 
cultivation. 

The discussions during the eight days of the con- 
ference touched many other topics, which can be illus- 
trated by mention of a few. Briefly considered were 
the effect of agricultural price policies on land use, 
better coordination of research on land and water 
utilization in the institutions of Asia and the Far 
East, the adoption by each country of a sound forest 
policy, the establishment and care of communal forest 


plots near villages, the control and eradication of 
Imperata cylindrica, the fragmentation of peasant 
holdings, and the possible use of Sesbania speciosa 
as a green manure crop on rice paddies. This list sug- 
gests the variety of topics involved in any compre- 
hensive discussion of land utilization. 

A four-day field tour, sponsored by the host govern- 
ment, gave delegates an opportunity to see irrigation 
and dry-farming development schemes in the “dry 
zone” of Ceylon, the ruins of cities and irrigation 
works that flourished centuries ago, and the produe- 
tion of tea in field and factory. In construction of 
present irrigation systems, the government of Ceylon 
is able to restore ancient dams and use parts of former 
canals. The old works thus reduce present costs and 
are of great value. Efforts to promote dry farming on 
soils akin to those of the Cross Timbers region of 
Texas seem a far cry from dry farming in the U. S. 
The annual rainfall in the dry zone of Ceylon ranges 
upwards from 40 in., but the comparatively high tem- 
peratures throughout the year and the long dry season 
make the rainfall far less effective than it is in our 
Great Plains. Much of Ceylon lies in the dry zone, 
now used only to a limited extent. In the tours, dele- 
gates saw plantations and factories producing the tea 
for which Ceylon is famous. Tea is widely grown on 
hilly lands at higher elevations, though a few slopes 
seem poorly adapted to any type of cultivation. 

The meeting in Ceylon permitted men from various 
fields to compare present land utilization in their sev- 
eral countries, to exchange information on methods 
for improvement that had been successful, and to get 
acquainted with one another. The field tours provided 
some common reference points that will be helpful 
in future discussions and correspondence. Ultimately, 
the opportunity for a continuing exchange of ideas 
among men who now know each other may well be as 
helpful as will the FAO report summarizing diseus- 
sions at the conference. 

Roy W. Srmonson 
Division of Soil Survey, ARA 
Beltsville, Maryland 


Scientists in the News 


Raymond B. Allen, retiring president of the Uni- 
versity of Washington, has been named chancellor of 
the University of California at Los Angeles. Dr. 
Allen was recently appointed to head the U. 8S. Psy- 
chological Strategy Board, a post he is expected to 
fill until he takes up his duties in Los Angeles next 
summer, 


Paulo C. A. Antunes, assistant director of the Pan 
American Sanitary Bureau, Washington, D. C., has 
resigned to become dean of the School of Hygiene 
and Public Health, University of Sio Paulo, Brazil. 
M. G. Candau has been named to replace him. V. A. 
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Sutter, of the WHO headquarters staff, will serve as 
acting assistant director of the bureau pending the 
arrival of Dr. Candau in March. 


Guy Camus, research fellow in biology at Caltech, 
has been granted the first award of the Louis Rapkine 
Foundation of Paris for distinguished work in his 
specialty. The Rapkine Foundation was established 
in memory of the French biologist Louis Rapkine, 
who died in 1949 at the age of 42. 


Carl Djerassi, of Syntex Laboratories, Mexico City, 
has been appointed an associate professor of organic 
chemistry at Wayne University. Dr. Djerassi was a 
member of the group of Syntex chemists who re- 
cently completed the total synthesis of cortisone. 


C. T. Elvey, senior scientist and deputy head of 
research at the Naval Ordnance Test Station, China 
Lake, Calif., has been appointed director of the Geo- 
physical Institute of the University of Alaska. Dr. 
Elvey is an astrophysicist and an authority on the 
light of the night sky. 


A. W. Friend has been named director of engineer- 
ing and development of Magnetic Metals Company, 
Camden, N. J. Dr. Friend has been on the staffs of 
West Virginia and Harvard universities, MIT, RCA, 
and Daystrom, Ine. 


Henry A. Imus, head of the Psychophysiology 
Branch, Biological Sciences Division, ONR, and now 
on assignment to the London Branch Office of Naval 
Research, has recently been elected to membership 
in the Ergonomics Research Society and in the Brit- 
ish Psychological Society. 


The University of Louisville School of Medicine 
has appointed U. Pentti Kokko associate professor in 
child health research. Dr. Kokko will continue studies 
in poliomyelitis in the school’s Kentucky Child Health 
Foundation Laboratory, which is under the direction 
of Alex J. Steigman, professor of child health. 


Oscar Lewis, University of Illinois anthropologist, 
spoke at the International Congress on Mental Health 
in Mexico City on “Effects of Technical Progress on 
Mental Health in Rural Populations.” He also led a 
discussion section on problems of mental health and 
technological innovations. 


D. E. Lindstrom, for 22 years head of rural sociol- 
ogy work in the Illinois College of Agriculture, has 
been granted a three-year leave of absence to accept 
appointment in the newly organized International 
Christian University in Japan, starting in January 
1953. He will serve as professor of rural sociology, 
member of the graduate faculty, and either director 
or cochairman with a Japanese staff member of a 
proposed rural community study project. 


D. A. A. Mossel, microbiologist in the Central In- 
stitute for Nutrition Research, TNO, Utrecht, The 
Netherlands, is participating in an ECA project on 
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food technology and hygiene and will be in the U. 8. 
during January, February, and March. 


Karl S. Quisenberry has been appointed assistant 
chief in charge of program planning and coordination 
for the Bureau of Plant Industry, Soils, and Agri- 
cultural Engineering, USDA. He succeeds A. H. 
Moseman, who recently became the bureau’s chief. 
Dr. Quisenberry entered the Department of Agricul- 
ture in 1925, and from 1936 to 1946 was located at 
Lincoln, Nebr., in charge of the regional cooperative 
breeding program for hard red winter wheat and 
other work on oats, rye, and barley. Since 1946 he 
has been head of the Division of Cereal Crops and 
Diseases at Beltsville, Md. 


Recent visitors at the ARA Eastern Regional Re- 
search Laboratory, Philadelphia, included V. Rama- 
krishman, Madras; Roy Dru, consulting chemist, 
Paris; Alexander Meller, Melbourne, Australia; 
Ferdinand Sanchez, Puerto Rico Agricultural Ex- 
periment Station, Rio Piedras; M. A. Himmet, direc- 
tor, Egyptian Government Laboratory, Alexandria; 
and Y. Nishisaka, president, Nishisaka Industry Co., 
Osaka, Japan. 


Samuel Ray Scholes, professor of glass technology 
in the New York State College of Ceramics, has been 
named last year’s recipient of the Albert Victor 
Bleininger Award. Dr. Scholes is the fifth recipient 
of the Bleininger Award, which was established by 
the Pittsburgh Section of the American Ceramic So- 
ciety with the purpose of conferring deserved recog- 
nition on distinguished men in ceramics. 


Gerald Wendt has accepted appointment as head of 
the Division of Teaching and Dissemination of Sei- 
ence in the Department of Natural Sciences of Unesco. 
His job at Unesco will entail responsibility for many 
world-wide programs of public education in science, 
including traveling exhibits, stimulation of inter- 
national amateur science clubs, and informational aid 
to local science organizations scattered around the 
world. Dr. Wendt will also edit Unesco’s quarterly 
journal, Impact. 


M. S. White, USAF (MC), formerly air surgeon for 
the USAF in Europe, was recently appointed air 
surgeon for the Tactical Air Command. Colonel White 
served a three-year tour of duty in Europe before his 
arrival at TAC headquarters at Langley Air Force 
Base, Va. The post of USAFE air surgeon is now 
filled by William H. Powell, formerly chief of the 
Directorate of Professional Services, Office of the 
Surgeon General, USAF. New chief of Preventive 
Medicine for the Professional Services Division is 
Richard L. Schwartz. 


Charles R. Wilke, associate professor of chemical 
engineering at the University of California, Berkeley, 
has been chosen by the American Institute of Chemical 
Engineers as last year’s winner of its Junior Award, 
for outstanding contributions to the literature of 
chemical engineering. 
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Education 


The Air Force School of Aviation Medicine will in- 
stitute a special course for sanitary and industrial hy- 
giene engineers at Gunter AFB, Montgomery, Ala. 
Instruction will be provided for both Air Force en- 
gineers and civilian consultants. The program begins 
in February. 


Johns Hopkins has begun a course in its adult edu- 
eation branch entitled “The Family’s Approach to 
Investment Securities,” designed to teach the small 
investor how to get the most out of his money, how 
to protect his savings, and how to increase his capi- 
tal as safely as he can under the new tax laws. Thirty- 
eight per cent of the total registration in the new 
course consists of women. 


Lehigh University has appointed two new depart- 
ment heads, effective Feb. 1. Alan S. Foust, professor 
of chemical engineering at the University of Michigan, 
will become head of the Department of Chemical En- 
gineering, and Earl J. Serfass, Lehigh professor of 
chemistry, will become head of the Department of 
Chemistry. 


Robert O’Connor, Leo Weinschel, and George Col- 
lentine, Jr., will function as chairmen of the spring 
clinies of the Marquette University Medical School, 
Milwaukee, scheduled for Mar. 29. The elinies will 
be sponsored by the Alumni Association of the Medi- 
eal School. 


The Social Science Research Center at Cornell is 
making a study of a thousand patients in tumor 
clinies and cancer detection centers in New York state 
to determine what types of people seek early diagnosis 
of cancer and what types put it off. Data, which will 
be made available to the state Department of Health 
Bureau of Cancer Control, will be used to determine 
type and focus of educational material. Edward A. 
Suchman, Robin M. Williams, Jr., and Rose K. 
Goldsen are project directors. 


The Medical Units of the University of Tennessee 
have added these new members to the staff: Robert 
L. Bacon, of Stanford University; Sidney A. Cohn, 
who recently received his Ph.D. from Brown Univer- 
sity; Lew 8S. Cunningham, former American Cancer 
Society research fellow at Stanford; and James §&. 
Davis, Ph.D., from the University of Wisconsin. 


Wagner College, Staten Island, has established a 
Department of Bacteriology and Public Health under 
the chairmanship of Natale Colosi, adding courses to 
the curriculum and transferring the courses in medical 
technology to the new department. 


The semiannual Wayne University “Frontiers in 
Chemistry” lecture series will open Feb. 18 with 
Terrell L. Hill as the speaker. Other lecturers will 
be: Feb. 25, Allen T. Gwathmey; Mar. 10, Wallace 
R. Brode; Mar. 17, M. 8S. Newman; Apr. 7, Philip W. 
West; Apr. 28, Karl Paul Link; May 5, Robert C. 
Elderfield; May 12, Hans Boogh Jonassen. 
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Grants and Fellowships 


Funds for a Geer Fellowship have been given to 
Cornell by William C. Geer, alumnus who recently 
established the Laboratory of Rubber and Plastics 
in the School of Chemical and Metallurgical Engi- 
neering (Science, 114, 313 [1951]). The two-year 
graduate fellowship will deal with the biochemistry 
and biophysical chemistry of the eye. 


An annual $4,000 McGill-Arctic Institute Carnegie 
Fellowship has been established at McGill University 
for senior candidates who have engaged in suitable 
arctic or subarctic field projects. Applications for 
1952-53 should reach Montreal by May 1 and should 
be submitted to the secretary of the Carnegie Arctic 
Program, Arctic Institute of North America, 3485 
University St., Montreal, P. Q. 


The National Association for Mental Health, 1790 
Broadway, New York 19, will award a prize of $1,000 
for the best report of clinical research that will ad- 
vance knowledge and understanding of adolescents 
and of the ways in which they can be helped in their 
social and emotional adjustment. The award com- 
mittee consists of George E. Gardner, chairman; 
Abraham Z. Barhash, Othilda Krug, Fredrick C. Red- 
lich, and Exie E. Welsch. Entries will be due on June 
30, and the prize will be awarded in February 1953. 


Nineteen research and teaching fellowships have 
been awarded by the National Tuberculosis Associ- 
ation, bringing to 43 the number granted since the 
initiation of the program in 1948. Graduate, under- 
graduate, and teaching-resident fellowships are in- 
cluded in the program, which is supported by the 
sale of Christmas Seals, except for three, which have 
been made possible by memorial gifts. 


Playtex Park Research Institute has awarded a 
three-year grant to the Children’s Hospital of Mich- 
igan, in Detroit, for the purpose of aiding research 
in iron metabolism, prevention of iron-deficiency 
anemia, the anemia of infection in early life, and 
other phases of hematology. Wolf W. Zuelzer, di- 
rector of laboratories, will be in charge, and Julius 
Rutzky will carry on the research. 


The Textile Research Institute offers four fellow- 
ships for graduate study at Princeton University, 
three in the Department of Chemistry and one in the 
Department of Chemical Engineering. The institute is 
a cooperative, industry-supported organization en- 
gaged in fundamental research in the physies and 
chemistry of fibrous materials and other high poly- 
mers. Full information may be obtained from J. H. 
Dillon, Direetor, Box 625, Princeton, N. J. 


The Van Meter Prize Award, offered by the Ameri- 
can Goiter Association for the best essays concerning 
original work on problems related to the thyroid 
gland, will be given at the annual meeting of the 
association in St. Louis May 1-3. Further informa- 
tion concerning the contest, which closes Mar. 1, 
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may be obtained from George C. Shivers, 100 E. St. 
Vrain St., Colorado Springs. 


In the Laboratories 


Armour Research Foundation of Illinois Institute 
of Technclogy has appointed Cecil Schwartz, stress 
analyst, as associate engineer in the heat-power re- 
search department. Albert Wienstock, chemist for the 
Quartermaster Subsistence Testing Laboratory, has 
been appointed an associate chemist in the chemistry 
and chemical engineering research department. 


Arthur D. Little, Inc., has added Charles McGee, 
chemist and electrical engineer, formerly of the Na- 
tional Chemistry Laboratory, Poona, India, to its 
staff. Under a Point IV program the Cambridge re- 
search and engineering firm is making an extensive 
study of raw materials available in Egypt for low- 
cost housing. Charles G. Harford and Earl Stafford 
are making the survey. 


Construction of the $8,000,000 addition to Roswell 
Park Memorial Institute at Buffalo, N. Y., begun last 
summer, is expected to be completed in July 1953. 
The state-owned institution for diagnosis, treatment, 
prevention, education, and research is one of the four 
U. S. hospitals approved for a full three-year resi- 
dency in x-ray therapy. 


Schwarz Laboratories, Inc., of New York, is in- 
vestigating the biochemical properties of glutathione, 
under an ONR contract. Previous studies have indi- 
cated that this compound may have a prophylactic 
action against radiation in certain animals. 


Meetings and Elections 


Newly elected officers of the American Anthropo- 
logical Association are: Wendell C. Bennett, presi- 
dent; William Lessa, secretary; J. O. Brew, trea- 
surer; and B. Irving Rouse and Gordon Willey, 
Executive Board members. 


The American College of Surgeons, meeting in San 
Francisco in November, chose Harold L. Foss as 
president-elect, succeeding Alton Ochsner, who be- 
came president. Henry W. Cave is retiring president. 
Robert H. Kennedy and Thomas F. Mullen were 
elected vice presidents, William L. Estes, Jr., was re- 
elected chairman of the Board of Governors, and 
Robert M. Zollinger was elected vice-chairman. 


The American Society of Anesthesiologists elected 
the following officers at its meeting in Washington, 
D. C.: president-elect, Ralph Knight; vice presidents, 
B. B. Sankey and Clayton Wangeman. C. Walter 
Metz was installed as president, sueceeding Urban H. 
Eversole, and J. Earl Remlinger, Jr., and Moses H. 
Krakow were re-elected secretary and treasurer, re- 
spectively. 


The Bureau of Biological Research, Rutgers, will 
hold its eighth annual Protein Conference in New 
Brunswick, N. J.,, Feb. 1-2. General theme will be 
the relationships between protein metabolism and the 
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endocrine system. The conference is open to all 
registrants, and reservation blanks may be secured 
from William H. Cole, of Rutgers. 


George L. Drake has been elected president of the 
Society of American Foresters for a two-year term, 
succeeding Charles F. Evans. Elwood L. Demmon was 
elected vice president. 


Miscellaneous 
Under the Point IV program, the Caribbean Com- 


mission is sponsoring a vocational training program 
in Puerto Rico. Thirty students from various Carib- 
bean areas will take one-year courses at the Metropoli- 
tan Vocational School in San Juan. Educational 
expenses of the trainees are being met with the help 
of a $38,000 grant from the Technical Cooperation 
Administration. 


The Chekhov Publishing House has been established 
by the East European Fund of the Ford Foundation 
to publish books in Russian for exiles of all Soviet 
nationalities. These will inelude prerevolutionary 
classics and works by contemporary Soviet authors 
that have been suppressed in the USSR; books by re- 
cent exiles and earlier émigrés; and translations of 
books in other languages that best represent Western 
thought and ways of life. Nicholas Wreden, executive 
vice president of E. P. Dutton, has been appointed 
director, and Lilian Plante associate director. 


The National Research Council has set up in its 
Division of Biology and Agriculture a Committee on 
Developmental Biology for a study of development 
and growth in the broadest sense and to assist in bring- 
ing together the many branches of biology bearing on 
this area, including agricultural sciences, anatomy, 
physical anthropology, biochemistry, biometrics, eytol- 
ogy, embryology, endocrinology, genetics, histology, 
microbiology, nutrition, orthopedies, pathology, pedi- 
atries, cellular and general physiology, plant physi- 
ology, and radiology. The committee plans to carry 
out its operations, for which it has received a sizable 
initial grant, in consultation with investigators, edu- 
eators, administrators, and societies concerned, and 
in close liaison with related NRC committees and other 
agencies. Members of the commitiee are Paul Weiss, 
chairman; T. C. Byerly, W. W. Greulich, I. C. Gun- 
salus, T. M. Sonneborn, K. V. Thimann, and B. H. 
Willier. 

The Office of Scientific Information of the National 
Science Foundation is prepared to support a limited 
number of carefully selected studies on information 
needs of scientists and on the effectiveness of present 
methods and techniques for disseminating informa- 
tion and organizing it for reference purposes. Better 
understanding of the needs of scientists for informa- 
tion and of the ways in which they use it is a pre- 
requisite to planning effective measures for solving 
some of the most pressing problems in the field. In- 
quiries about the program should be submitted to 
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Robert Tumbleson, Chief, Office of Scientific In- 
formation, National Science Foundation, 2144 Cali- 
fornia St., N.W., Washington 25, D. C. 


Recent Deaths 


Russell I. Baker (59), chemist, Linden, N. J., Dee. 
11; Thomas H. Bissonnette (66), biologist, Hartford, 
Conn., Nov. 30; Beatrice H. Brickett (87), physician, 
Newton, Mass., Dee. 10; Peter H. Buck (“Te Rangi 
Hiroa”) (71), anthropologist, Lionolulu, Dee. 1; 
Arthur E. Davis (74), cancer specialist, Pittsford, 
N. Y., Dee 7; Samuel H. Derickson (—), biologist, 
Reading, Pa., Nov. 27; George E. Doke (74), me- 
chanical engineer, Yonkers, N. Y., Dec. 6; James E. 
A. Eggleson (72), chemical engineer, Essex Fells, 
N. J., Dee. 14; Benjamin K. Fletcher (83), pedia- 
trician, Philadelphia, Dee. 17; Edmond Fleutiaux 
(94), coleopterist, Nogent-sur-Marne, France, Nov. 
25; W. Wallace Fritz (81), neuropathologist, Lans- 
dale, Pa., Nov. 24; Edward T. Grandlienard (72), 
civil engineer, Drexel Hill, Pa., Nov 27; Edgar A. 
Groves (69), civil engineer, New York, Nov. 25; 
Gene W. Hall (53), civil engineer, Rockville Centre, 
N. Y., Nov. 29; William L. Higgins (84), physician 
and civic leader, Norwich, Conn., Nov. 19; Kirke K. 
Hoagg (62), engineer, Scarsdale, N. Y., Dee. 11. 

Max Immanuel (61), economist, New York, Dee. 9; 
Robert B. Irwin (68), former executive director, 
American Foundation for the Blind, Bremerton, 
Wash., Dee. 12; Herbert Jackson (68), botanist, 
Toronto, Dee. 14; Carl O. Lampland (78), astronomer, 


Flagstaff, Ariz., Dee. 14; Walter B. Lancaster (88), 
ophthalmologist, Boston, Mass., Dec. 9; John I. 
Lauritzen (67), plant physiologist, Riverside, Calif., 
Nov. 27; S. G. Law (49), neuropsychiatrist, Min- 
neapolis, Sept. 3; N. J. Lennes (77), mathematician, 
Missoula, Mont., Nov. 21; Samuel Levine (69), in- 
ternist, Brooklyn, N. Y., Nov. 29; Andrew F. Lippi 
(71), chemist, Philadelphia, Dec. 13; David McCoach, 
Jr. (64), civil engineer, Washington, D. C., Dee. 15; 
Carl J. Moroney (65), engineer and sugar official, 
San Mateo, Calif., Nov. 27; Paul H. Musser (59), 
educator, Philadelphia, Nov. 21; Charles F. Noll (73), 
agronomist, State College, Pa., Dee. 18. 

Charles D. Parfitt (80), of Toronto, tuberculosis 
specialist, Brookline, Mass., Nov. 20; Todd M. Petti- 
grew (64), geophysicist, Washington, D. C., Dee. 13; 
Cesar U. Piedrahita (64), expert on tropical medicine, 
Bogota, Colombia, Dec. 17; Henry S. Raper (69), 
physician, Manchester, Eng., Dee. 12; Jerohn J. Savitz 
(85), educator, Westiield, N. J., Dee. 5; Marc Schu- 
man (—), inventor, Philadelphia, Nov. 22; Lemuel F. 
Smith (78), chemist, Richmond, Va., Nov. 24; Angelo 
L. Soresi (69), surgeon, Brooklyn, N. Y., Dee. 11; 
Leo Spiegel (72), dermatologist, New York, Dec. 17; 
John W. Thomas (71), chemist and rubber company 
official, Akron, Ohio, Nov. 26; Benjamin F. Tillson 
(67), mining engineer, Montclair, N. J., Dee. 4; 
Theodore P. Walker (69), industrialist, New York, 
Nov. 29; Carl N. Webb (51), chemist, Oxford, Ohio, 
Dec. 14; Archer E. Young (78), mathematician and 
research engineer, Mamaroneck, N. Y., Nov. 28. 


Technical Papers 


The Site of Nitrogen Absorption in Rats 
Fed Raw and Heat-treated 
Soybean Meals 


R. W. Carroll, G. W. Hensley, and 
W. R. Graham, Jr.* 


The Quaker Oats Company Research Laboratories, 
Chicago, Illinois 


It is well known that moderate heat treatment im- 
proves the nutritive quality of the proteins of soy- 
beans. Several heat-labile fractions which inhibit 
tryptic hydrolysis in vitro have been obtained from 
raw soybeans. Some of these have been shown to re- 
tard the growth of chicks, rats, and mice. This work 
has been comprehensively reviewed by Liener (1), 
Laskowski (2), Almquist (3), and Griswold (4). 

We have studied the effect of heating on the di- 
gestibility and growth-promoting value of the pro- 
teins of soybean meal for the rat. Our results, like 


2 With the technical assistance of P. R. Stout in statistical 
interpretation. 
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those of other investigators (5-7), indicate that prop- 
erly heated meal has only slightly higher digestibility 
than raw meal and that this digestibility difference is 
so small it can hardly account for the observed 
marked difference in growth-promoting value. This 
was true when digestibility estimations were based on 
fecal nitrogen excretion. When contents of progressive 
segments of intestine were studied, it became appar- 
ent that with properly heated meal, all, or nearly all, 
of the nitrogen that is ultimately to be absorbed is 
absorbed during passage of the meal through the small 
intestine. However, with the raw meal, much of the 
nitrogen appears to be absorbed from the large in- 
testine. 

Digestibility estimations were made by the chromic 
oxide indicator method described by Schiirch et al. 
(8). Briefly, the method involves incorporation of a 
known amount of a completely indigestible material 
(Cr,0,) in the feed, determination of its concentra- 
tion in the feces, and determination of the nitrogen 
content of the feed and of the feces. A coefficient of 
digestibility for the nitrogen of the feed may then 
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TABLE 1 
COEFFICIENTS OF DIGESTIBILITY OF SOYBEAN NITROGEN 


Estimated from analysis of feces 


Estimated from analysis of contents of terminal 
20% of small intestine 


Ration No. 564 565 564 565 
— Raw Heated Raw Heated 
Rat No. Period 1 Period 2 Rat No. Rat No. 

1 77.7 82.1 14 61.5 28 81.4 
77.1 80.3 13 51.5 40 81.4 
77.6 81.9 27 49.1 29 81.0 
12 45.7 3. 79.2 
Period 2 Period 1 ll 44.3 22 77.5 
2 T1A 81.2 39 42.1 34 77.2 
75.7 80.7 32 38.5 10 76.9 
78.7 82.0 38 37.7 23 74.7 
26 31.5 
Period 1 Period 2 16 29.8 
3 74.5 84.1 17 28.7 
75.5 81.8 19 25.8 
78.4 81.2 20 24.1 
15 23.0 
33 -3.5 
18 -7A4 

Mean 76.96 + 1.23* 81.70 + 1.23 Mean 32.65 + 13.53 78.66 + 3.08 

Coefficient of digestibility Mean difference Value of t Probability 
From feces 4.7 7.95 < 0.0001 
From intestinal contents 46.0 9.83 < 0.0001 


* Each fiducial limit at 0.01 level. 


be caleulated from these data through the use of the 
two nitrogen to Cr,O, ratios. 

Raw full-fat soybeans were steamed and rolled, and 
hexane was extracted with minimum heating. Por- 
tions of the extracted flakes were heat-treated by 
autoclaving. A series of 12 samples, representing 
varying degrees of heat treatment from raw to badly 
damaged, was prepared. Each sample was fed to 
weanling rats for determination of the growth-pro- 
moting value of its proteins. The growth test data 
will be reported in detail elsewhere. Two of the sam- 
ples were used in the digestibility studies reported 
here : the first was the unheated solvent-extracted flakes 
and will be termed “raw;” the second gave a near- 
maximum growth-promoting value (with respect to 
the 12-sample series) for rats in the above growth 
tests and will be termed “heated.” The treatment given 
this heated sample was 15 min autoclaving at 121° C. 
The 21-day mean nitrogen efficiency values (g gain in 
body wt/g nitrogen intake) obtained with ad lib. feed- 
ing of raw sample ration and heated sample ration 
were 6.2 + 2.07, and 13.7 + 2.0, respectively. 

The rations fed in the growth and the digestibility 
studies were identical in their levels of salt mixture, 
added synthetic B complex vitamins (ineluding choline 
chloride, 200 mg/100 g), vitamins A and D, and a- 
tocopherol. The rations fed in growth tests contained 
ground soybean flakes to supply 1.6% total nitrogen 
and corn oil to give a total fat level of 10%; the 
rations fed in digestibility studies contained soybean 

* Fiducial limits at 0.01 level. 
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meal to supply approximately 3.5% total nitrogen, 
5% total fat, and 2.0% Cr,0,. The remainder of each 
ration was cornstarch. 

Three adult rats were used in the gross digestibility 
studies. Each was carried through two feeding pe- 
riods: he was fed raw sample ration during one of the 
periods and heated sample ration during the other. 
During each of the two feeding periods, each rat re- 
ceived his respective test ration for at least 2 days 
before any feces were collected. Three 24-hr collections 
of feces were made for each rat during each period. 
Feces were collected on sereen in order to minimize 
contamination with urinary nitrogen. Feces samples 
were air-dried at room temperature sufficiently for 
grinding in a mortar. After removal of most of the 
hair by sieving, the samples were assayed in duplicate 
for Cr,O, and for nitrogen. 

The determination of Cr,O0, was carried out as de- 
seribed by Schiirech (8) except for minor changes, 
which were made to increase the sensitivity of the 
method and. to allow the use of smaller samples. 
Semimicro determinations of nitrogen in feces and 
intestinal contents were made by the method of 
Henwood and Garey (9), using duplicate 20-mg sam- 
ples of dry material. 

The results of the digestibility studies based on fecal 
excretion of nitrogen are given in the first section of 
Table 1. The coefficients of digestibility of 77 for the 
raw and 82 for the heated meal ration are similar to 
those reported by Melnick et al. (6) for raw and 
properly heated meals fed to rats. 
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Fic. 1. pH and apparent nitrogen absorption in the small 
intestine of rats fed heated soybean meal. 


The procedure for the study of rates of absorption 
of soybean nitrogen from the small intestine was as 
follows. Adult rats were fasted for periods of 24-36 
hr. When several such fasted animals were killed 
(chloroform), the digestive tract was found to be 
empty except for cecal contents. After fasting, ani- 
mals were fed the test rations for a period of at least 
7 hr. They were then killed, and the digestive tract 
from esophagus to rectum was removed, freed from 
mesenteric attachments, and rinsed in cold tap water 
to remove blood. The small intestine was measured 
from stomach to cecum and eut into segments of 
known length and position. These segments were slit 
open, and the contents carefully removed from the 
mucosa. Animals were killed individually, and the 
above operations were carried out as rapidly as 
possible. 

The contents of intestinal segments were placed on 
watch glasses, and their pH was determined, using 
a glass-calomel electrode system. They were then 
placed in a vacuum desiccator to be dried sufficiently 
for grinding. This required about 3 hr with a high 
vacuum pump. The dried samples were finely ground 
in an agate mortar to allow uniform sampling for 
Cr,0, and nitrogen determinations. 

The results of preliminary tests on rats fed the 
heated soybean ration indicated that with these ani- 
mals near-maximum coefficients of digestibility for 
nitrogen were obtained with the contents of any seg- 
ment of the terminal 40% of small intestine (Fig. 1). 
Contents of successive segments of small intestine of 
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rats fed raw meal showed, in general, a progressive 
rise from an initial negative value but much lower 
apparent digestibility coefficients* throughout and 
greater variability. 

These preliminary tests indicated that the use of 
only the terminal 20% of the small intestine would 
be satisfactory for a comparison of the two soybean 
rations. Only this segment was opened when the two 
rations were compared using larger numbers of ani- 
mals. The same feeding technique and experimental 
procedure outlined above were employed. Results of 
these tests are given in the second section of Table 1. 

These data indicate that, in rats fed raw meal ra- 
tion, much of the nitrogen that escapes absorption in 
the small intestine must later be absorbed from the 
cecum or colon, since the coefficient of gross digesti- 
bility for the nitrogen of this ration is much larger 
than that estimated from the contents of terminal 
small intestinal segments. The greater variability of 
observed small intestinal coefficients of digestibility 
for animals fed raw meal ration is striking. An 
analysis of variance showed this difference between 
raw and heated meal rations to be highly significant. 

A comparison of rat growth data with digestibility 
data suggests that the coefficient of digestibility esti- 
mated from the contents of the terminal portion of 
the small intestine may be closely related to utilization 
of nitrogen for growth. The grams gain in body 
weight per gram of nitrogen intake were 6.2 and 13.7 
for the raw and the heated meal rations, respectively. 
Grams gain in body weight per gram of nitrogen 
absorbed from the small intestine* are 19 and 17 for 
the raw and the heated samples, respectively. Appar- 
ently the amino acids (or their nitrogen-containing 
derivatives) absorbed from the large intestine have 
little utility for growth, presumably as a result of 
bacterial activity. 

The pH values for intestinal contents of rats of the 
two groups were similar. The mean values (terminal 
20% of small intestine) were 7.82 + 0.085 for rats fed 
raw meal ration, and 7.88+0.09 for rats fed heated 
meal ration. The pH values of cecum contents were 
more variable and also were not significantly different 
for animals of the two groups. Mean values were 
6.2+0.4 and 6.5+0.6 for animals fed raw and heated 
samples, respectively. It seems unlikely that significant 
“tryptic” hydrolysis could continue in the cecum 
under such conditions of pH, even though proteolytic 
enzymes may enter from the small intestine with 
escaping raw meal protein. 

It seems possible that when raw meal protein 
escapes hydrolysis in the small intestine, substantial 
quantities of pancreatic or intestinal glandular secre- 


* These coefficients of “digestibility” might better be termed 
coefficients of “net absorption,” since in reality they represent 
the net absorption of nitrogen from the alimentary tract, 
rather than the total absorption of food nitrogen, as percent- 
age of the nitrogen intake. Thus a negative coefficient is ob- 
served when nitrogen secretion overbalances nitrogen absorp- 
tion. 

#These calculations are based on the assumption that our 
digestibility data, obtained with adult animals, are applicable 
to the young animals used for growth tests. 

5 Fiducial limits at 0.05 level. 


Science, Vol. 115 


tic 
is 
co 
un 
tr 
of 
al 
of 
is 
th 
m 
3 si 
§ 
tl 
ti 
a 
a 
4 
4 
| 
3 
all 


tions may be lost with it into the large intestine. This 
is suggested by our observation of several “negative” 
coefficients. Kunitz (10) has reported a stoichiometric, 
undissociable compound formed by combination of 
trypsin-inhibitor with trypsin. If significant amounts 
of secreted proteins are lost in this way, the 
“methionine-rich” complex observed by Bouthilet et 
al. (11) in the feces of chicks fed raw meal could be 
of endogenous origin. If such lost endogenous protein 
is high in methionine (relative to soybean protein), 
the degree of methionine deficiency of animals fed raw 
meal would be more severe than that estimated by con- 
sideration of the amino acid composition of soybeans. 
Such a sustained loss of secretions may be related to 
the pancreatic hypertrophy and increased concentra- 
tions of trypsinogen and chymotrypsinogen in pan- 
creatic tissue reported in animals fed raw soybeans 
(12). 
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Tissue Hemolysins 


Olive McElroy, William Jordan, 
and Monroe E. Freeman 


Department of Biochemistry, Army Medical Service 
Graduate School, Washington, D. C. 


Among the many reports on tissue hemolysin pub- 
lished during the past fifty years, cis-vaccenic acid 
(1, 2) has been the only nonspecific hemolysin isolated 
from tissue extracts and clearly identified. However, 
the conclusion by Laser (3) that there seems to be 
no need for further speculation regarding their nature 
appears hardly acceptable in view of the evidence for 
the hemolysins found in incubated tissue. Laser’s pro- 
cedure for the extraction of the unsaturated acid from 
horse brain did not clearly indicate any incubation 
period or definite opportunity for enzymatic activity, 
thus suggesting the presence of free cis-vaccenic acid 
or an unstable complex easily broken by the chemical 
procedure. 

If attention is focused on pathological states, it 
seems relatively unimportant whether hemolysins 
exist free in normal healthy tissue or whether they 
are potentially present as enzyme-substrate-inhibitor 
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TABLE 1 


HeEmMo.ytTic Activity or TissvuE HEMOLYSIN 
AND OLEIC ACID 


Time of complete hemolysis (min) 


Mg fatty 
issue hemolysin Oleic acid 
0.22 15 3.0 
.18 3.0 4.5 
.09 12.5 40.0 
0.07 51.0 > 90.0 


* Fatty acid dissolved in 8 ml phosphate buffer, pH 7.3, 
2 ml 2% suspension sheep erythrocyte added to each tube. 


systems, capable of producing active hemolysin when 
disturbed by tissue injury or disease. This has led 
many previous workers to examine diseased tissue, 
when available, or more often normal tissue, minced, 
extracted, and incubated sufficiently to produce sub- 
stantial amounts of active hemolysin. Such treatment 
has frequently demonstrated (4-8) (a) that the 
hemolysins do not arise from contaminating micro- 
organisms; (b) that heat, prior to incubation, pre- 
vented the development of hemolysins in tissue ex- 
tracts; (c) that a few hours of incubation greatly 
increased the hemolytic activity; and (d) that the 
active lysin could usually be extracted with alcohol 
or ether. 

Experiments in this laboratory have shown that if 
storage or incubation (4°-37° C), hot solvents, and 
strong alkaline or acid reagents were avoided, fresh 
liver, kidney, and testes of rabbit, guinea pig, rat, 
and cattle yielded no more than traces of hemolytic 
materials. On the other hand, after a few hours’ 
incubation at 37° C, a strongly hemolytic material 
could be extracted with cold aleohol. 

Current experiments have led to the isolation of 
a very active hemolysin from incubated saline extracts 
of bovine testicular tissue. This purified material 
proved to be a highly unsaturated acid not identical 
with the octadec-ll-enoic acid identified by Morton 
et al. (2) in horse brain extracts. It is present in no 
more than traces in normal healthy tissue, but is 
readily obtained in the following manner. 

Bovine testes were ground, extracted with 0.9% 
saline, and centrifuged. The supernatant material was 
titrated to pH 4.5 with acetic acid and centrifuged. 
The precipitate was suspended in saline at pH 6.2, 
incubated 8-12 hr at room temperature (20° C), and 
extracted with ethanol. The active hemolysin in the 
ethanol extracts was separated from inactive lipoid 
materials by an extensive series of transfers (detailed 
elsewhere) between organic solvents and aqueous solu- 
tions, at acid, neutral, and alkaline pH. A short bath, 
low temperature, and low pressure distillation finally 
yielded a light yellow oil with a molecular weight of 
310 +10 and an iodine number of 257 (Hanus). 

Table 1 shows the action of the tissue hemolytic acid 
in comparison with oleic acid. Hemolysis was inhibited 
by lecithin but not by cholesterol. 

When the precipitate obtained at pH 4.5 was 
heated at 100° C prior to ineubation, no hemolytic 
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material could be extracted by the process used. When 
the isolation procedure was carried out rapidly at 
— 2° C, no active hemolysin was found. These ethanol 
extracts were evaporated under reduced pressure, 
taken up in ether and precipitated in acetone. This 
inactive acetone soluble fraction was suspended in 
phosphate buffer at pH 7.0 and incubated for 2 hr 
at 37° C with an inactive saline extract of acetone- 
dried tissue. The incubation mixture of the two in- 
active fractions yielded an active hemolysin that could 
be extracted in the manner described above. 
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Inactivation of Vaccine Virus by Prepara- 
tions of Hyaluronic Acid with or with- 
out Hyaluronidase: Experiments 

on Cell Cultures* 


F. and M. L. Duran-Reynals? 


Department of Microbiology, 
Yale University School of Medicine, 
New Haven, Connecticut 


The purpose of this preliminary note is to report 
on the effects of preparations rich in hyaluronic acid, 
with or without the addition of hyaluronidase, on 
vaccine virus grown in media of the Maitland type. 
The materials were added to the cell-containing media, 
together with the virus, in an attempt to imitate the 
ground substance of the mesenchyme and thus dupli- 
cate, more or less remotely, the conditions that one 
can imagine prevail during infection (1). 

We worked with 14 different preparations of either 
hyaluronic acid or potassium hyaluronate, often 
highly purified, made from either human umbilical 
cord or cattle vitreous humor.’ Saline solutions of 
these materials were employed (a) fresh, after filtra- 
tion through Berkefeld N candles, (b) steamed for 15 
min, and (c) autoclaved at 120° for 15 min; and at 
each passage they were added to the cultures, contain- 
ing 10 ml of medium, generally at the amount of 1 ml 
of a 1% solution, so that a final concentration of 

1 This investigation was supported by a grant from the 


Division of Research Grants and Fellowships, U. S. Public 
Health Service. 

2 With the collaboration of Phyllis Johnson. 

* Seven of the preparations, supplied by the Wyeth Insti- 
tute of Applied Biochemistry of Philadelphia, were prepared 
by H. E. Alburn and E. C. Williams (2) ; another five were 
prepared and supplied by Z. Hadidian (3) from the Tufts 
Medical School of Boston, and the other two were obtained 
in our laboratory by R. H. Pearce. 
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1:1100 resulted. All the preparations, whether or not 
they had an inactivating effect on the virus, had a pH 
ranging from 4.0 to 5.0. Upon addition to the medium 
the pH of the latter dropped to around 6.8, with 
some preparations, to return to its normal of 7.2-7.5 
shortly after, and remaining so until the end of the 
culture growth 5 days later. The hyaluronidase prepa- 
ration* was used at a 1% dilution in saline after 
filtration through Berkefeld N candles. About 200 
different lines of cultures, mostly with the Levaditi 
and dermal strains,° were obtained, each line consist- 
ing of 1-30 passages. The cultures were titrated on 
rabbits by intradermal inoculation of progressive ten- 
fold dilutions of the supernatant fluid. 

The significant results obtained ranged from a 
slight decrease in the virus titer to its complete inaeti- 
vation. This variation on the effects of the polysac- 
charide preparation depended on the following fac- 
tors: 


a) Source of the preparation: preparations from cattle 
vitreous humor had less inactivating power than those 
from human umbilical cord. 

b) Concentration of the solution: the inactivating ef- 
fect was in direct relation to the strength of the solution. 

c) Simultaneous addition of hyaluronidase: all prepa- 
rations that failed to inactivate the virus did so upon 
addition of hyaluronidase. 

d) The culture material employed, whether supernatant 
fluid or cells, in carrying the passage: the cells afforded 
extreme protection to the virus. 

e) Strain of virus used: dermo vaccine was far more 
resistant than the Levaditi neuro vaccine. 


The order of the neutralizing effect was as follows: 

Vitreous humor preparations at a final concentration 
of 1: 1100, whether fresh, steamed, or autoclaved, had 
no effect on the dermo virus other than to reduce the 
average titer by approximately a one-tenth dilution 
below the control, whereas the 3 preparations inacti- 
vated the neuro vaccine in 3-6 passages. All prepara- 
tions of umbilical cord at a final concentration of 
1:1100 inactivated both strains of virus in 1-5 pas- 
sages. 
Steamed hyaluronic preparations from vitreous 
humor used at a final concentration of 1: 600 com- 
pletely inactivated the neuro virus, usually in one 
passage and caused a reduction of two-tenths dilu- 
tion in the titer of the dermo virus. On the other hand, 
preparations from both vitreous humor and umbilical 
cord at final concentrations of 1: 10,000 and 1: 100,- 
000 did not affect virus growth, or affected it very 
little. 

When the hyaluronic acid preparations inactive at 
a concentration of 1: 1200 were added to the cultures 
together with the hyaluronidase preparation, also at 
the final concentration of 1: 1200, the virus was totally 
inactivated after 1-3 passages. The phenomenon is all 
the more remarkable if one considers that free hyalu- 

*Supplied by J. Seifter, of the Wyeth Institute of Applied 
Biochemistry. The enzyme contained 1,000 TRU/mg. 

5 The dermo virus, secured through F. L. Horsfall, was the 


strain cultured by Rivers and Ward (4) in 1933 and kept 
lyophilized since. 
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ronidase is still present in the cultures when tested on 
rabbit skin, and the resulting spreading of any virus 
left in the inoculum should lead to enhanced lesions. 

In all the cases where total inactivation of the virus 
was obtained the effect was noticeable from the first 
or second passage by progressive reduction of titer 
and of size of the lesions till complete suppression. 
It is important to point out that we have occasionally 
obtained unpredictable results with some of the 
steamed preparations of hyaluronic acid. These prepa- 
rations inactivated the virus in some experiments but 
failed to do so in others, the same happening when 
hyaluronidase was added. An effort is being made to 
elucidate the cause of the phenomenon, keeping in 
mind the possibility that steaming might affect the 
hyaluronic acid in such a way as to permit the de- 
velopment of resistant variants; in one instance, at 
least, we suspect this to be the case. 

When passing the cultures by cells, we obtained 
only complete inactivation of the neuro vaccine with 
autoclaved preparations from umbilical cord in 2 out 
of 3 cases. All the other preparations, with or without 
hyaluronidase, were ineffective, in the course of per- 
haps 20 passages, except for a decrease in titer of 
1-2 tenfold dilutions below the control.® 

The protection thus afforded the virus by the cell 
seems to indicate that the effect of the polysaccharide 
preparation is directly on the virus and not on the 
cells, resulting in interference with the process of 
virus multiplication. To investigate this point further 
the hyaluronic acid preparation was added to the 
media from 30 min to 24 hr before or after being 
seeded with the virus, with no differences in the re- 
sults. Still another test was to inject intradermally in 
the rabbit the washed cells of cultures the supernatant 
fluid of which, undiluted, had become inactive through 
the effect of the hyaluronic acid preparation: vaccinial 
lesions were obtained of about the same size and 
severity as those induced by the cells of control cu!- 
tures. 

Several of the conditions in our experiments and 
phenomena observed therein duplicate what takes 
place during infection of the animal. First of all, 
the concentration of hyaluronic acid, at about 1: 1000, 
was not above what can be roughly assumed is pres- 
ent in the ground substance of several tissues, even 
disregarding a probable increase of the polysaccharide 
during inflammation. Further, it is well known that 
the hyaluronic acid of this ground substance is de- 
polymerized and hydrolyzed by hyaluronidase as well 
as by other means, and it is this specific enzyme that, 
attacking its substrate in our cultures, brought to a 
maximum the inactivating effect of hyaluronic acid on 
vaccinia. Finally, the generally recognized fact in 
animal infection of the protection against injurious 


* The cell passages were carried out by transfer of most of 
the sediment obtained by light centrifugation of the cultures, 
so that in the successive passages cells progressively accumu- 
lated in amounts high above those generally employed in 
virus cultures. Incidentally, this method of cell passage has 
resulted in the practically indefinite maintenance of ordinary 
cultures, which, if passed by transfer of the supernatant 
fluid, would soon have been lost. 
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agents afforded to viruses by cells was also clearly 
observed in our tests regarding the effects vf the 
hyaluronic acid preparations. 

This investigation should obviously be expanded 
before what is above suggested becomes a conclusion, 
but if the results obtained so far do in any way dupli- 
eate what happens in the organism during infection it 
could be assumed that hyaluronic acid, and conceiva- 
bly other polysaccharides, of the ground substance, 
especially after its degradation during infection, act 
to inactivate vaccinia and other infectious agents.’ If 
this were so the ground substance besides being a 
mechanical barrier (1) would also be a sterilizing 
barrier to the progress of infection. 
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Reversal of the Diabetogenic Action of 
Alloxan by Sulfhydryl Compounds 


Parimal Bikash Sen and 
Gangagobinda Bhattacharya* 


Department of Physiology, 
University College of Science and Technology, 
Calcutta, India 


Large doses of sulfhydryl compounds, given prior 
to intravenous diabetogenic doses of alloxan, pre- 
vented diabetes in rats (1,2). Prevention failed to 
oceur, however, when the sulfhydryl compounds were 
given 5 min after the alloxan. Thus the action of 
alloxan eould not be reversed. 

The fundamental action of alloxan is completed 
within a few minutes after it reaches the blood, the 
necrosis of the B-cells of the islets of Langerhans be- 
ing the ultimate result of this initial action (3). At- 
tempts to reverse the action of alloxan should there- 
fore be made after the completion of the action but 
before the onset of B-cell degeneration. The action of 
alloxan carried to its final stage of cell necrosis is not 
likely to be reversed. In rats changes in the B-cells 
only become evident microscopically 24 hr after in- 
traperitoneal injection of alloxan as contrasted to 
their early-appearance (5 min to 1 hr after injection) 
when alloxan is given intravenously (4). This sug- 
gested reinvestigation of the problem after intra- 
peritoneal or subcutaneous administration of alloxan. 
The subcutaneous route was preferred, as it produced 
diabetes more consistently. A 175 mg/kg dose of 
alloxan produced diabetes in 100% of young rats 


1Lady Tata Memorial Research Scholar. 
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previously fasted for 24 hr. This dose was used 
throughout the experiments. BAL and cysteine were 
the sulfhydryl compounds used. 

Young rats, each weighing about 100 g and previ- 
ously fasted for 24 hr, were subcutaneously injected 
with 175 mg/kg dose of alloxan. Solution of BAL in 
arachis oil (Boots) was then given to the rats intra- 
muscularly at varying intervals. The presence of sugar 
in the urine for 2 consecutive days and a blood sugar 
value over 160 mg% for a similar period of time were 
considered to indicate a diabetic condition. The re- 
sults are given in Table 1. 


TABLE 1 


EFFECT OF INTRAMUSCULAR INJECTION OF BAL On 
PREVENTION OF DIABETES PRODUCED BY SuB- 
CUTANEOUSLY INJECTED ALLOXAN IN 
175 MG/KG DOSE* 


Interval between administration of 


¢ sE< se 
5 10 min Not injected Not injected 100 
6 2-3 hr 30 
6 lhr lhr 0 
5 es Not injected Not injeeted 100 
8 2-3 hr 75 
6 Bats lhr lhr 0 
3 fie 2-3 hr Not injected 100 
6 1 hr Lhr 50 
6 


* BAL was given after the alloxan. 


In the course of the above studies the effect of the 
administration of BAL before the alloxan was also 
studied. A 75 mg/kg dose of BAL when given 15 
min before alloxan offered complete protection from 
diabetes. The same dose of BAL when given 10 min 
after alloxan could not, however, prevent diabetes 
(Table 1). Thus the fundamental action of the sub- 
cutaneous dose of alloxan was completed within this 
period of time. Repeated administration of BAL, 
however, offered considerable protection even when 
the treatment with BAL was started as late as 30 min 
after alloxan. Pancreas of rats in which diabetes had 
been completely prevented by BAL showed normal 
islet tissue. Thus the prevention of diabetes was 
essentially due to a reversal of the fundamental action 
of alloxan. 

In the above-described experiments maximum pro- 
tection was obtained with a 175 mg/kg total dose of 
BAL given in divided doses—a first dose of 75 mg/kg, 
followed by a second dose of 50 mg/kg \% hr later 
and a third similar dose after another hour. These 
experiments were repeated with eysteine-HCl, which 


TABLE 2 


EFFreEcT OF REPEATED ADMINISTRATION OF CYSTEINE- 
HCl on PREVENTION OF DIABETES PRODUCED 
By SUBCUTANEOUSLY INJECTED ALLOXAN 
IN 175 MG/KG DoseE* 


Interval between the administration of 


= 
EES BES 
— ° 
aun son cor SS 
ea’ Sam ow 
oer Dew 2» 
6 = 830 $30 
10 30 min 30 min lhr 30 
3 60 30 100 


* Cysteine-HCl was given subcutaneously after the alloxan. 


was given subcutaneously in aqueous solution without 
prior neutralization. A total of 450 mg/kg dose of 
cysteine-HCl approximately equivalent in its SH con- 
tent to a 175 mg/kg dose of BAL was administered 
in proportionately divided doses and at the same rate 


‘as BAL. The first dose of cysteine was given only 30 


and 60 min after alloxan. Earlier administration of 
cysteine was considered unnecessary. The results 
given in Table 2 show that repeated administration 
of cysteine also offered protection from diabetes and 
that the degree of protection was practically the same 
as with the corresponding dose of BAL. 

The effect of the total 175 mg/kg dose of BAL 
given in a single injection after alloxan could not 
be studied because of the lethal effect of such a single 
dose on rats. The corresponding 450 mg/kg dose of 
cysteine-HCl was found to offer no protection when 
given in a single injection as early as 10 min after 
alloxan. This, together with the general sequence of 
the results obtained, shows that maintenance of a 
high concentration of the sulfhydryl compounds in 
the blood for a fairly long period of time was essen- 
tial for the reversal of the action of alloxan. 

Inhibition of essential sulfhydryl enzymes of the 
B-cells has been suggested as the mechanism of the 
diabetogenic action of alloxan (1). The reversal of 
the action of alloxan by BAL and cysteine reported 
here adds considerable strength to this view. The 
mechanism of the inhibition of the enzymes, however, 
seems to consist of oxidation of the essential SH 
groups to the —S—S— stage and not of formation of 
addition compounds between alloxan and the enzymes, 
as has been suggested by Lazarow and his co-workers 
(2,5). Had the latter hypothesis been true, cysteine, 
which does not form an addition compound with 
alloxan (5), would be incapable of reversing its ac- 
tion. Both BAL and eysteine could not prevent dia- 
betes when given 1 hr after alloxan. The inhibition of 
the enzymes was probably carried to an irreversible 
stage after this period of time. This may be due either 
to a further oxidation of the SH groups beyond the 
—S—S— stage, or to the onset of subsidiary irre- 
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versible changes in the enzymes. In neither case would 
the added sulfhydryl compounds have any reactivating 
effect. 
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Enzymatic Hydrolysis of Dextran 


Virginia Whiteside-Carlson and 
Warner W. Carlson 


Department of Biochemistry and School of Dentistry, 
Medical College of Alabama, Birmingham 


The preparation of blood volume extenders from 
dextran currently is based on partial acid hydrolysis 
of the bacterial polysaccharide, with subsequent sol- 
vent fractionation of the hydrolysate to yield prod- 
ucts with average molecular weights approximating 
those of plasma albumins (1, 2). Ingelman (3) and 
Nordstrém and Hultin (4) have reported the presence 
of enzymes capable of hydrolyzing dextran in filtrates 
from cultures of Cellvibrio fulva, Penicillium lilaci- 
num, P. funiculosum, and Verticillium coccorum. The 
main effect of these enzymes on the polysaccharide is 
the production of reducing sugars, with the result that 
they have been of no practical value in the prepara- 
tion of partially degraded dextrans. 

For the past year we have been inoculating dextran- 
salts solutions with various soil samples, and also al- 
lowing such solutions to be exposed to airborne con- 
taminants, in an attempt to isolate organisms capable 
of attacking dextran. Among a number of such iso- 
lates we obtained an Aspergillus sp. which has proved 
useful for the purpose of degrading various dextrans. 
Filtrates from cultures of the mold in media contain- 
ing dextran are highly active in splitting the poly- 
saccharide. Only a small amount of reducing sugar is 
produced during the time required for the filtrates to 
degrade the polysaccharide into fragments with an 
average molecular weight in the region of 75,000. By 
analogy with the a-amylases (5), the enzyme formed 
by this mold probably should be termed an endo-dex- 
tranase, since it appears to have a preference for 
splitting glucosidie linkages remote from end groups. 
We have found the enzyme to be active against dex- 
trans obtained from 4 different strains of Leuconostoc. 
Active concentrates of the enzyme have been pre- 
pared by fractional precipitation of mold filtrates 
with ammonium sulfate. 

A particular advantage of this method of hydrolysis 
is that the enzyme solution can be allowed to act di- 
rectly on fermented culture media containing dextran. 
This eliminates the preliminary precipitation of the 
polysaccharide with alcohol, as called for in the scheme 
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employing acid hydrolysis (1). Since the enzymatic 
hydrolysis proceeds at room temperature, it is easy to 
obtain partially hydrolyzed dextrans free from ob- 
jectionable color. 

A typical experiment was carried out as follows: 
Eight liters of a 20% sucrose medium was fermented 
with Leuconostoc mesenteroides 683, yielding a solu- 
tion containing dextran in a concentration of 6.1%. 
Eighty ml of the mold filtrate was added, and enzy- 
matie action allowed to proceed for 40 min, during 
which time the viscosity of the solution decreased 
rapidly. The action of the enzyme was stopped by 
adding alkali to pH 9. The solution was then frac- 
tionated with alcohol in the usual manner (1), yield- 
ing 400 g of a white product with an average moleecu- 
lar weight of 71,000, as determined by viscometry (6). 
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Blocking of Action of Acetylcholine 
by Barbiturates 


Henry E. Fernando’ 


Department of Entomology, 
University of Illinois, Urbana 


The barbiturates have proved to be an important 
group of depressants of the central nervous system 
since their introduction for clinical trial in 1912 on the 
basis of the studies of Loewe (1), Juliusburger (2), 
and Impens (3). In anesthetic doses all the barbitu- 
rates inhibit convulsions such as occur in strychnine 
poisoning, tetanus, and epilepsy. Notwithstanding 
their continuous use in chemotherapy since their in- 
troduction in 1912, evidence of their mode of action 
has been scanty. Thus Schiitz (4-6) has shown that 
there is a progressive decline of cholinesterase activity 
of human serum and in guinea pig serum, muscle, and 
certain nervous tissues, during prolonged treatment 
with a barbiturate. Heinbecker and Bartley (7) have 
shown in their studies with peripheral nerves that 
phenobarbital increases threshold and at the same 
time prolongs recovery time of neurones after impulse 
propagation. Eccles (8) showed that phenobarbital 
blocked two-neurone transmission in the spinal cord 
primarily by increasing the extent of local depolariza- 
tion required for initiation of a propagated impulse 
by motoneurone soma. The author’s interest in the 


2The author wishes to acknowledge his indebtedness to C. 
L. Prosser, of the Department of Physiology, University of 
Illinois, Urbana, and J. H. Welsh, of the Harvard University 
Biological Laboratories, Cambridge, Mass., for their valuable 
suggestions on techniques in the use of Venus heart. 
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Fi6. 1. Record of Venus heart showing blocking of acetylcholine by sodium diethyl barbiturate (Test 1). 


barbiturates arose from the fact that these compounds 
are important antidotes for poisoning of both insects 
and mammalian subjects by the chlorinated hydro- 
carbon insecticides. Thus, Bodenstein (9) showed that 
symptoms of DDT poisoning (hyperactivity, tremors, 
convulsions) in flies (Drosophila) could be prevented 
by injection of 1% phenobarbital, whereas his recipro- 
eal experiments demonstrated tliat pretreatment of 
flies by injection of 1% phenobarbital followed by 
DDT prevents the appearance of symptoms of DDT 
poisoning. Furthermore, phenobarbital is the only 
antidote recommended by the U. S. Public Health 
Service (10) for poisoning of humans and domestic 
animals by dieldrin, one of the chlorinated hydroear- 
bon insecticides. Therefore, in the course of investi- 
gations involving the changes in levels of acetyleho- 
line-like substances in the central and peripheral 
nervous system of the American roach Periplaneta 
americana (L.), during poisoning by these insecti- 
cides, the author felt it might be of value to i.vesti- 
gate the action of barbiturates on the activity of 
acetylcholine. 

Hearts of the pelecypod mollusk Venus mercenaria, 
employed earlier for several hours of bioassay of Ach 


(acetylcholine) -like substances in insect nervous tissue, 
were used to study the action of barbiturates on the 
activity of Ach. The high sensitivity of this prepara- 
tion to Ach was first deseribed by Prosser (11), and 
techniques for its use in bioassay of Ach have been 
described by Wait (72) and Welsh and Taub (13). 
Sea water at 15°-18° C was the fluid used in the bath. 
A standard solution of Ach was prepared in a 5% 
solution of sodium dihydrogen phosphate, and con- 
centrations required for tests were prepared imme- 
diately before use by dilution of aliquots in sea water. 
Barbiturates used in this study were the sodium salts 
of 5, 5-diethyl barbituric acid and 5, 5-phenyl ethyl 
barbiturie acid. Required concentrations of the bar- 
biturates were prepared in sea water before use. Test 
solutions were introduced at the bottom of the heart 
bath by way of a 2-ml hypodermie syringe with its 
needle bent at right angles. The concentrations of Ach 
represented on all the plates indicate the amount of 
Ach in g/ml added to the 20-ml heart bath, and those 
of the barbiturates indicate the final molar concentra- 
tions in the 20-ml bath. 

Concentrations of 10-* M sodium diethyl barbiturate 
had little or no effect in blocking the action of Ach on 


Fic, 2, Record of Venus heart showing blocking of acetylcholine by sodium phenobarbital (Test 2). 
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the heart. Records of tests with 10-* M sodium diethyl 
barbiturate are shown in Fig. 1. In Test 1, the addi- 
tion of .8 ml 8 x 10-* Ach into the heart bath is shown 
to result in a 95% inhibition of the amplitude of 
heartbeat. In Test 2, after washing and complete re- 
covery of the heart, .8 ml 8x 10-7 Ach was added to 
the bath, followed during inhibition of beat by treat- 
ment of the heart with 10-* M sodium diethyl bar- 
biturate. Inhibition of the amplitude of the heartbeat 
was now only 50%, 10-* M sodium diethyl barbiturate 
having blocked 45% of the action of the Ach. Tests 
3 and 4 were designed to discover whether the Ach- 
blocking action of the barbiturate could be washed 
away, and, if this was not so, how long it lasted. These 
tests show that a time lapse of 40 min involving about 
20 min of washing after barbiturate treatment re- 
sulted in only a small reduction of the Ach-blocking 
action. This makes apparent immediately the imprac- 
ticability of attempting to compare the action of two 
or more barbiturates on the same heart. In Test 5, the 
heart was pretreated for 5 min with 10-* M sodium 
diethyl barbiturate before addition of .8 ml 8x10-7 
Ach. This treatment resulted in only a 37.5% inhibi- 
tion of amplitude of heartbeat. 

Fig. 2 shows the records of tests with sodium pheno- 
barbital at concentrations of 10-* M and 10-* M. In 
Test 1, the addition of .5 ml 4x10-* Ach is shown to 
result in 71.4% inhibition of amplitude of heartbeat. 
Test 2 indicates the effect of pretreatment of the heart 
for 8 min with 10-* M sodium phenobarbital followed 
by the addition of .5 ml 4x 10-7 Ach to the bath. This 
treatment resulted in a small blocking of the action 
of the Ach, for the percentage of inhibition was now 
66.25. Test 3 would suggest that this low Ach-block- 
ing action by 10-* M sodium phenobarbital is washed 
away to some extent (percentage inhibition, 69.6). In 
Test 4, the heart was pretreated for 5 min with 10-* M 
sodium phenobarbital, followed by the addition of .5 
ml 4x 10-* Ach to the bath. Two results of treatment 
with phenobarbital are now apparent. First, there is a 
marked increase in the amplitude of heartbeat (18%), 
and, second, the action of Ach is blocked more sig- 
nificantly. The percentage of inhibition was 54.5. It 
was felt, however, that 5 min pretreatment of the 
heart with the barbiturate was not long enough. The 
heart was treated again for 2 min with 10-* M sodium 
phenobarbital, and then .5 ml 4x 10-7 Ach was added 
to the bath. This further pretreatment with the bar- 
biturate resulted in a more marked blocking of the 
Ach, since a 42.8% inhibition of amplitude of heart- 
beat ensued. 

Fig. 3 shows the effect of sodium phenobarbital in 
blocking Ach on a heart more sensitive to Ach than 
those used in the previous tests. In this series of tests 
a concentration of Ach was selected which was more 
than that required for 100% inhibition of the heart- 
beat. In Test 1, .5 ml 2x 10-7 Ach is shown to cause 
complete inhibition of the heartbeat. Test 2 shows the 
effect of treatment of the heart with 10-° M sodium 
phenobarbital after the heart started toward total in- 
hibition by the addition of .5 ml 2x10-? Ach. Com- 
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Fic. 3. Record of Venus heart showing blocking of acetyl- 
choline by sodium phenobarbital (Test 3). 


plete inhibition of the heartbeat was prevented by this 
treatment, and it resulted in 91.6% inhibition of am- 
plitude of beat. In Test 3, the heart, after washing and 
recovery, was pretreated with 10-° M sodium pheno- 
barbital for 5 min, followed by the addition of .5 ml 
2x10-* Ach to the bath. Here, again, sodium pheno- 
barbital caused an increase in amplitude of heartbeat 
(33.3%). The percentage of inhibition of amplitude 
of heartbeat was only 25% under these conditions. 

In all tests with the two barbiturates used in this 
investigation, the effect of blocking the action of Ach 
on the Venus heart was a consistent feature. However, 
with preparations that normally gave an inconsistent 
pattern of beat, the response to barbiturate treatment, 
like that to Ach treatment, was erratic. Although con- 
centrations of 10-° M barbiturate may be regarded 
as high for test purposes, it must be mentioned that 
the hearts used in these tests were of low sensitivity 
to Ach (usual threshold is reported to be between 
10-1° and 10-** g/ml Ach [13]). It may well be pos- 
sible that with hearts of higher sensitivity to Ach the 
barbiturates would be effective Ach-blocking agents at 
concentrations of 10-* M or 10-° M, as is suggested 
by a comparison of the results shown in Figs. 2 and 3. 

The results obtained here with the barbiturates used 
are very similar to those obtained by Welsh and Taub 
(14) when investigating the structure-activity rela- 
tionships of Ach and quarternary ammonium ions. In 
this work it was found that quarternary ammonium 
ions with 3 or 4 alkyl groups other than methyl have 
an excitatory action on Venus heart and also reduce 
the effeet of added Ach, just as sodium phenobarbital 
and sodium diethyl barbiturate were found to do in 
the present investigation. Holton and Ing (15) and 
Welsh and Taub (14) also found that at least 2 methyl 
groups are required for Ach-like activity of quarter- 
nary ammonium ions on the Venus heart. A study of 
the action of a large series of barbiturates on Venus 
heart might provide valuable information on the strue- 
ture-activity relationships of these compounds and also 
serve to elucidate any relationship that may exist be- 
tween these compounds and Ach. 

As mentioned earlier, the finding of Schiitz (4-6), 
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that prolonged barbiturate treatment results in a de- 
erease of cholinesterase activity in serum and other 
tissues of mammalian subjects in vivo, has been con- 
firmed in our in vitro studies with insect cholinesterase. 
Our studies on the changes in levels of the Ach-like 
substance in the insect nervous system during the 
course of poisoning by the chlorinated hydrocarbon 
insecticides show significant increases of this substance 
and also suggest a potentiation of the cholineacetylase 
system during such poisoning. Taking these facts into 
consideration, it may be suggested that the efficiency 
of the barbiturates as anticonvulsants depends, if not 
entirely, at least mainly, on their blocking of the ae- 
tion of Ach. The fact that withdrawal of barbiturate 
treatment may often give rise to de novo convulsions, 
may be the result, after metabolism of the barbiturate, 
of the partial destruction or inhibition of cholin- 
esterase by the active barbiturate at its site or sites 
of action. 
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Electron Microscopy of Human Erythrocytes 
from Healthy and Sludged Blood? 


Edward H. Bloch? and Allen Powell 


Department of Anatomy, 
Western Reserve University, and 
Case Institute of Technology, Cleveland, Obio 


Microscopie observation of the circulating blood of 
man, ill with a variety of disease processes, has shown 
that the red blood cells were struck into aggregates 
which varied in size and rigidity (1-3). In many dis- 
eases where tough red cell aggregates were seen in 
vivo, and coatings were presumed to hold these aggre- 
gates together, such coatings could not be demon- 
strated in vitro by light- or dark-field microseopy. 
Electron microscopy was undertaken to obtain better 
definition of the surface of the agglutinated red cells 
and thus to be able to demonstrate the morphology of 
the coatings. 

The blood vessels of the human bulbar conjunctiva 
were obliquely illuminated, and a binocular biobjective 


2 This investigation was supported in part by a grant from 
the Life Insurance Fund. 
* Established Investigator, American Heart Association. 
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Fic. 1, Electron micrograph of a human red blood cell ob- 
tained from a healthy circulation. x 2000. Salt crystals are 
stuck to the lower border of the cell and can also be seen 
through center portion. 


microscope was focused on the cireulating blood, which 
was studied at 48-150 diameters magnification (4). 
The results of the observations were recorded on a 
special chart. 

Two groups of subjects were used. In the first group 
were those who had a healthy circulation (2). This 
kind of circulation was demonstrated in clinically 
healthy subjects, as well as in those who were clin- 
ically ill but had a disease process which did not pro- 
duce a sludge, or those who had had a pathologie cir- 
culation but had been treated and a normal circula- 
tion had been re-established. In the second group of 
patients were those who were clinically ill and had 
definite intravascular pathology characterized by the 
presence of a sludge which significantly reduced flow 
through arterioles. Such patients often had red cell 
aggregates with visible coatings. 

Each patient’s circulation was studied 24 hr before 
and immediately prior to the withdrawal of the blood 
for electron microscopy. The blood was obtained from 
the median cubital vein of the arm and was drawn 
directly into heparin, with the ratio of blood to hep- 
arin varying from 1:1 to 1:6. After withdrawal the 
blood and heparin were gently agitated in the syringe, 
and then 0.2-1.0 ml of the mixture was slowly ejected 
into 8-10 ml of mammalian Ringer’s solution. 

Electron microscopy of such blood was usually made 
within a period of 30-60 min after withdrawal. The 
diluted blood was prepared for electron microscopy by 
placing a small drop of the mixture upon a Parlodion 
film, which was placed on a 200-mesh sereen. After 2 
min the blood droplet was removed by absorption into 
filter paper, and the film with adhering red blood cells 
was air-dried and placed on the object holder. The 
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preparations were studied on the viewing screen of an 
RCA microscope, and selected cells were photographed 
at magnifications ranging between 3,500 and 20,000 
diameters. 

Red blood cells from individuals having a healthy 
circulation were found by electron microscopy to have 
surfaces which had a sharp outline where no detail 
could be observed (Fig. 1). Such red blood eells were 
also found in small number in the blood of subjects 
who had sludged blood, where they were intermingled 
among the pathologie cells. 

The blood obtained from patients who had sludged 
blood revealed red cells and/or red cell aggregates 
which had significantly altered surfaces. These red 
cells had a coating which covered the entire cell swr- 
face, was irregular in outline, varied in thickness, and 
was relatively amorphous in structure at magnifica- 
tions up to 20,000 diameters (Fig. 2). Further, it was 


Fie, 2. Electron micrograph of a human red blood cell ob- 
tained from sludged blood (bronchopneumonia). x 2000. Note 
total increase in diameter of cell because of the coating, as 
compared with healthy cell of Fig. 1. 


possible to obtain clumps of red cells and to demon- 
strate coatings not only covering the individual cells 
but also forming bridges between them (Fig. 3). 
Since the demonstration, beginning in 1940, of 
sludged blood in human diseases, evidence has accu- 
mulated by various tests showing that the surfaces of 
the red celis of sludged blood are different from those 
of healthy blood. From direct microscopic observation 
of the living circulation came the evidence that the red 
cells of sludged blood were coated and were not in- 
frequently bound together firmly by an appreciable 
amount of “new” substances of unknown composition. 
It was possible to demonstrate in the malaria of rhesus 
monkeys, in vitro, by dark-field microseopy, that the 
red cells of this sludge were held firmly together by a 
highly refractile substance. And it was possible to 
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microdissect this coating and draw it into long, highly 
refractile, viscous filaments (5). 

Although in the human diseases it has not hitherto 
been possible to demonstrate in vitro coatings on the 


Fi0, 8. Electron micrograph showing coating between two 
human red cells from sludged blood. x 5625. 


red cells of sludged blood, it has been repeatedly 
demonstrated that the electrokinetic properties of 
these cells differed from the red cells of healthy 
blood (6, 7). 

The demonstration of a coating on human red cells 
and aggregates by electron microscopy of sludged 
blood and of the absence of such coatings on the simi- 
larly treated red cells from healthy blood is in accord 
with and further buttresses the existing data that a 
marked change occurs on the surface of red cells in 
some diseases. Electron microscopy has not only given 
the first in vitro evidence of a coating on the human 
red cells from sludged blood but has also permitted 
a study of the coating’s morphology. 

Whether such coatings are derived principally from 
the cell or plasma still remains unanswered. Work is 
now in progress to characterize further the physical 
and chemical properties of the coatings on the red 
cells in human diseases. 
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Comments and Communications 


The Occurrence of Branchiostoma (Amphi- 
oxus) in Mississippi and Louisiana 


On Juty 5, 1951, one of us (HMH), and R. L. 
Caylor, first found Branchiostoma while collecting 
just below low tide on the tip of Chandeleur Island, 
La., approximately half a mile from the lighthouse. 
Subsequent collecting has revealed its presence at the 
following locations on the outlying islands in Missis- 
sippi: Petit Bois Island, Aug. 7, 1951, found by 
Shoemaker and Caylor; Horn Island, Aug. 16, 1951, 
found by Caylor, Hefley, and Shoemaker; Ship 
Island, Aug. 21, 1951, found by Hefley and students 
of invertebrate zoology at the Gulf Coast Research 
Laboratory, Ocean Springs. 

The specimens occur just below low tide line, 
usually in 2-4 ft of water, on clean sand bottom. 
Many were found associated with submerged marine 
vegetation; others were obtained in open sand. 

The animals seem to be structurally quite close to 
Branchiostoma caribaeum Sundeval, 1893, with a few 
minor differences. In certain respects they resemble 
B. bermudae Hubbs, 1922, but have more myotomes 
(60 as compared with not more than 57 for bermudae). 
Preliminary counts show the fin rays to fall between 
297 and 312, which lies within the range for B. cari- 
baeum (227-330). Work on the exact determination 
of the form is proceeding. 

This is the first account of the genus Branchiostoma 
occurring in the islands of Louisiana and Mississippi, 
and constitutes two state records for the genus. 

Harotp M. HEeriey 
Mississippi Southern College 

Hurst SHOEMAKER 
University of Illinois, Urbana 


ASTIA and GSIS 


In A footnote on the first page of our paper “The 
Planning of Libraries for Military Research Estab- 
lishments” (1), we described the government-spon- 
sored Armed Services Technical Information Agency 
(ASTIA) as the successor to the unofficial Group for 
the Standardization of Information Services (GSIS). 
Shortly after the publication of the paper, we were 
informed that our definition of this relationship was 
not quite correct. We also learned that Robert Bray 
of the Navy Research Section of the Library of Con- 
gress had submitted a communication to Scrence (2) 
in which he pointed out our error. 

Although we regret any erroneous impressions 
created by the footnote in question, we must acknowl- 
edge that Mr. Bray’s explanation of the relationship 
of the unofficial GSIS to the official ASTIA is more 
accurate than our explanation only because his is 
more current. Our paper was submitted to Science 
in February 1951; we were notified of its acceptance 
in April 1951; and it was published in July 1951. 
During this six-month period drastic changes in the 


character of the relationship of the two bodies appar- 
ently occurred. 

We deduced the relationship that we described in our 
paper from a statement in the published proceedings 
of the Symposium on Standardization in Technical 
Information Services for Government Contractors (3) 
held in New York on Jan. 29, 1951. The statement, 
made by Eugene Scott, chairman of the symposium, 
in answer to the question “What is the relation of 
GSIS to ASTIA?” was as follows: “.. . GSIS is a 
sort of stepchild of ASTIA, which we hope will be 
adopted when ASTIA grows of age.” 

From the foregoing statement, and from similar 
remarks made at public meetings by other members 
of the unofficial Group for the Standardization of 
Information Services, we assumed that this was a 
forerunner, which was eventually to be succeeded or 
absorbed by the Armed Services Technical Informa- 
tion Agency. 

HERNER 
M. K. Heatwo.e 
Applied Physics Laboratory 
The Johns Hopkins University 
Silver Spring, Maryland 
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Fungicidal Properties of Antihistaminics 


In the July 6, 1951, issue of Science (114, 15), I 
read with great interest an account by Reiss and Caro- 
line of “The Metabolism of Blastomyces dermatitidis, 
Antagonists to the Growth-inhibiting Effect of Trime- 
ton Maleate.” They reported that B. dermatitidis was 
partially inhibited with 0.0003 M trimeton maleate, 
and the growth of the fungus was completely sup- 
pressed at 0.15 M concentration. Experimental B. 
dermatitidis infection in mice did not respond to 
subcutaneous injections of 40 mg/kg trimeton male- 
ate. 

Previously I read in the June 23, 1950, issue of 
Science (111, 689) the account by Carson ard Camp- 
bell of “The Inhibitory Effect of Three Antihista- 
minies on the Growth of Fungi Pathogenic for Man.” 
They tested pyribenzamine, antistine, and di-phenyl- 
pyraline against cultures of Trichophyton, Micro- 
sporon, Epidermophyton, Histoplasma, Blastomyces, 
Cryptococcus, and Candida, and found that di- 
phenyl-pyraline and pyribenzamine possess properties 
that are inhibitory to pathogenic fungi. 

A year before the paper of Carson and Campbell 
was published, we carried on experiments on the fun- 
gicidal properties of eight antihistaminics; namely, 
trimeton maleate, chlor trimeton, thephorin, antistine, 
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benedryl, histadyl, neoantergan, and pyribenzamine. 
The following pathogenic fungi were routinely used 
in these tests: B. dermatitidis, Coccidiodis immitis, 
Trichophyton rubrum, Candida albicans, and Crypto- 
coccus neoformans. All the antihistaminics tested 
exhibited fungicidal properties, but thephorin and 
benedryl were the most potent. We submitted the 
manuscript first to a bacteriological journal and then 
to a pharmacological journal, but the paper was not 
accepted by either journal because, it was contended, 
the findings did not sound scientific. Discouraged, we 
decided not to publish our findings. 

Now that two papers have been published on the 
fungicidal properties of antihistaminics confirming 


our earlier findings, in the interests of science we wish 
to state that 


1) All antihistaminie compounds possess inhibitory 
effect on fungi. 

2) The editors of scientific journals and their con- 
sultants must not turn down or refuse to publish a 
paper simply because the findings do not comply with 
their trend of thinking. They should use a scientific 
approach, free of prejudice, in accepting or refusing 
a manuscript. Opinionated thinking stops or delays 
progress. 

Harry SENECA 
College of Physicians and Surgeons 
Columbia University 


Book Reviews 


Nerve Impulse. Transactions of the first conference, 
March 2-3, 1950, New York. David Nachmansohn, 
Ed. New York: Josiah Macy, Jr. Foundation, 1951. 
159 pp. $3.00. 


Because of the enormous number of papers pre- 
sented at national scientific meetings many sections 
must meet simultaneously. Lack of time and organi- 
zational difficulties do not favor critical discussions. 
This condition, aggravated by inadequate space in 
some of our leading journals and perhaps by some 
arbitrariness in editorial policies, accounts for the 
fact that our scientific archives become more and more 
storehouses of facts without proper correlation and 
evaluation of the data. Under these circumstances the 
venture of the Macy Foundation, of bringing leading 
scientists together for an informal discussion of im- 
portant problems, is a laudable undertaking. 

Nerve Impulse inaugurates a new series and covers 
several important topics. Grundfest introduces “Poten- 
tialities and Limitations of Electrophysiology,” and 
Quastel deals with the biochemical approach to the 
problem of nerve conduction. This problem is further 
elucidated from the viewpoint of comparative physi- 
ology by Prosser and in its histological aspect, par- 
ticularly with regard to synaptic transmission, by 
Bodian. A report on ion exchange and permeability 
concludes the book. The discussion is carried on at a 
very high level, and many more problems than are 
indicated by the review titles are competently dealt 
with. Some improvement in procedure and presenta- 
tion seems desirable, however. Particularly in the first 
section, the discussion is rather turbulent and jumps 
too much from one topie to another as a result of 
lack of guidance by the chairman. This must have 
been felt by the participants, since in the last section 
the discussion is omitted but “incorporated” in Stein- 
bach’s report. The reprinting of a competently guided 
discussion that would steer between these two extremes 
would appear to this reviewer most helpful. It is fur- 
ther suggested that the references might be handled 
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uniformly throughout the book. In spite of these 
criticisms this is a publication rich in information 
and in ideas. 

E. GELLHORN 
Department of Physiology 
University of Minnesota Medical School 
Minneapolis 


Physik und Chemie des Zellkernes. Protoplasma- 
Monographien, Band 20. Petr F. Milovidov. Berlin- 
Nikolassee: Naturwissenschaftlicher Verlag, 1949. 
529 pp. 


Although the publication date of Milovidov’s mono- 
graph is 1949, the author informs us that he wrote it 
in 1938-39 and managed to make some changes up to 
1943. Completed about the time when the present tide 
of interest in the physical and chemical behavior of 
the cell nucleus was just beginning to rise, it can 
hardly be expected to reflect those specific problems 
that are the occasion of such intense activity today. 
Prague could hardly have been the ideal place to look 
into the future of nuclear physiology during those 
years. 

Biology being more of a cumulative science than 
some others, a thorough work such as this retains 
value and even timeliness without being up to date. 
Bandwagons change more rapidly than tunes. In the 
ease of nuclear function, most of our current view- 
points are restatements in chemical, and therefore 
more precise, terms of ideas derived earlier from 
microscopic observation. Thus, the hypothesis sup- 
ported by tracer experiments, that a major activity 
of the nucleus is the synthesis of ribonucleic acid for 
deployment in the cytoplasm, is the heir to the older 
“chromidia” hypothesis, based on numerous descrip- 
tions of the passage of basophilic particles from 
nucleus to cytoplasm. In Milovidov’s work, such older 
hypotheses are discussed thoroughly and with refer- 
ence to a great wealth of specific cases. Milovidov’s 
monograph merits serious study by those who are 


49 


interested in the cytological background to the inter- 
play of cytology and biochemistry. 

This work is more valuable, of course, in those areas 
that have tended to be neglected in recent years. For 
example, more than 30 pages (including 15 pages of 
tables!) are devoted to summarizing the results of 
attempts to stain nuclei vitally. A really successful 
solution of this problem would be a great asset, and 
such a conscientious summary of past experience is 
invaluable. Similarly, workers on cell division will 
appreciate the 5 pages of tables detailing the dura- 
tion of various mitotic phases in a wide variety of 
materials. 

The weakest aspect of Milovidov’s book is the treat- 
ment of its stated subject—the physics and chem- 
istry of the nucleus. Three hundred-odd pages are 
devoted to physics, some 60 to chemistry. What is re- 
flected is the dominant fashion of a period in which 
it was felt that special merit attached to the assign- 
ment of a numerical value to any physical property 
of a biological system, however irrelevant to biological 
problems, and the restatement of visual observations 
in the language of the colloid chemistry of the time. 
A more recent book on the same subject would prob- 
ably reverse the relative emphasis on chemical and 
physical aspects, and it is wholesome to wonder how 
this would appear in the same perspective. 

Unfortunately, this volume lacks what would be a 
most valuable bibliography, whose publication is 
promised as part two of the complete monograph. 

DANTEL Mazia 
Department of Zoology 
University of California, Berkeley 


Reviewed in Brief 


The Physical Basis of Life. J. D. Bernal. London: 

Routledge and Kegan Paul, 1951. 80 pp. 6s. 

One point not often dealt with in works concerning 
the origins of life is that of the genesis of organic 
compounds, especially those with a complexity com- 
parable to that of proteins. Professor Bernal starts 
his monograph by outlining this problem and then 
considers some possible mechanisms in a frankly 
speculative but stimulating fashion. The title may be 
misleading because this work, a Guthrie lecture, deals 
almost entirely with the origins and early organization 
of biological processes. The discussion might be di- 
vided into the following sections: Possible ultraviolet 
photosyntheses, the rise of an organic molecule popu- 
lation, the initiation of living processes, the develop- 
ment of photosynthetic life, and, finally, some remarks 
on the organization of cellular processes. Throughout, 
the diseussion is admirably annotated by N. W. Pirie. 


The Structure and Mechanical Properties of Metals. 
Bruce Chalmers. New York: Wiley, 1951. 132 pp. 
$3.50. 

This brief monograph, the second in a series on the 
structure and mechanical properties of metals, pub- 
lished under authority of the Royal Aeronautical So- 


ciety, deals first with the structure of pure metals, 
using evidence from x-rays as well as heat treatment 
and etch figures. It then discusses the structure of 
alloys, making ample use of equilibrium diagrams and 
a brief outline of problems as they are encountered 
in disordered alloys and in diffusion. 

Age hardening is illustrated in aluminum copper 
and copper beryllium. A chapter on the effect of the 
distortion of structure, using modern ideas about dis- 
locations and surface arrangements, is followed by 
material on heat treatment, and this, in turn, is fol- 
lowed by a chapter on structure determination. The 
monograph closes with a discussion of the mechanical 
properties and their dependence on structure. The 
text is nonmathematical throughout and should be 
useful for engineering students and practical engin- 
eers as an introduction to the modern concepts of 
structure and metallic properties. 


Selective T oxicity with Special Reference to Chemo- 
therapy. Adrien Albert. New York: Wiley; Lon- 
don: Methuen, 1951. 228 pp. $1.75. 

Biologists generally should find this little book an 
extremely useful guide to the physiological action of a 
variety of organic compounds. In many ways the vol- 
ume complements the recent monograph of Danielli 
because, where Danielli deals largely with the theoreti- 
eal aspects of cell pharmacology, this book approaches 
such problems from a practical or experimental view- 
point. The subject matter differs from a pharmaco- 
logical review in that it presents information from 
the fields of microbial, insect, plant, and animal physi- 
ology. The fact that the author is able to relate the 
problem of selective toxicity to so widely separated 
groups of living organisms is most commendable. 

The monograph starts with a consideration of a 
definition of selective toxicity and the feasibility of 
such an action. The complexity of the subject matter 
is such that probably an empirical approach, such 
as that adopted, is best at the present time. The chap- 
ter dealing with the physiological effects of hydro- 
carbons and other nonreactive substances is perhaps 
least satisfactory, because it is here that theory can 
best be applied. Viewed as a whole, however, the work 
is a most satisfactory contribution. 


Scientific Book Register 


Radiations from Radioactive Substances. Reissue. Sir 
Ernest Ruiherford, James Chadwick, and C. D. Ellis. 
New York: Cambridge Univ. Press, 1951. 588 pp. 
$11.00. 

Totem and Taboo. Some Points of Agreement between 
the Mental Lives of Savages and Neurotics. Sigmund 
Freud; authorized trans. by James Strachey. New 
York: Norton, 1952. 172 pp. $3.00. 

The Chemistry and Technology of Food and Food 
Products, Vol. III. Rev. 2nd ed. Morris B. Jacobs, Ed. 
New York-London: Interscience, 1951. Pp. 1,773- 
2,580. $15.00. 

Fundamentals of Automatic Control. G. H. Farrington. 
New York: Wiley, 1951. 285 pp. $5.00. 
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mind-stretching book!” 


This study of the origin of life 
is taking its place as 
a milestone of scientific writing 


TIME’S ARROW 
and 


By HAROLD F. BLUM 


Dr. Blum uses “time’s arrow”, the second law of 
thermodynamics, as a key concept to show how 
the nature and evolution of the nonliving world 
place limits on the nature and evolution of life. 


He seeks to show that, from the beginning of the 
universe, physical and chemical laws have in- 
exorably channeled the course of evolution . . . 
so that possibilities were already limited when life 
first emerged. 


Dr. Blum is a member of the National Cancer 
Institute working at Princeton University. 


“Disputable in part, as a really original work 
is almost sure to be, Dr. Blum’s book is neverthe- 
less a profound and stimulating contribution to 
some of the more basic problems of science. . . . 
It is a mind-stretching book.”—G. G. Simpson, 
AMERICAN MUSEUM OF NATURAL HISTORY. 


“A most stimulating analysis of the physical 
and chemical conditions which seem required, as 


January 11, 1952 


far as present knowledge goes, for the origin of 
life.”—Sewall Wright, UNIVERSITY OF CHICAGO. 


“The treatment of the subject is, in my opinion, 
remarkably fine. The use of extremely apt ana- 
logies to explain in a simple manner the other- 
wise somewhat abstruse concepts of physical chem- 
istry and similar notions goes far in making the 
whole subject readily intelligible to all interested 
readers.”—C. B. Van Niel, STANFORD UNIVERSITY. 


“An important contribution to evolutionary 
thought and deserves the wide attention that it is 
certain to receive.”—Kirtley F. Mather, HARVARD 
UNIVERSITY. 


“Dr. Blum has already stirred up plenty of argu- 
ment regarding the operation of the second law of 
thermodynamics in respect to evolution. He has 
now organized his material admirably. It is clearly 
written, well illustrated, and contains delightful 
sidelights, quotations, and references.” —Chauncey 
D. Leake, UNIVERSITY OF TEXAS MEDICAL BRANCH. 


$4.00 at your bookstore 
PRINCETON University Press 
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ALETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


Keep your copies of SCIENCE 
always available for quick, easy 
reference with this all-purpose 


@ It’s PRACTICAL—simply snap the magazine in with a 
strong flat wire, without cutting, punching, or 
mutilating. Snap it out just as easily . . . all in 
a matter of seconds. It opens FLAT—for easy 
reference and readability. Holds 26 issues. 


@ Its ATTRACTIVE—in beautiful maroon buckram, 
$9.75 stamped in gold leaf. A fine addition to your 
library. 
POSTPAID @ It’s DURABLE—sturdily constructed to withstand much 
use— ideal for classroom, laboratory, and library. 
Personal check or 
money order, please @ It’s PERSONAL—your name stamped on the cover for 


= ly 70¢ in addition to th lar price of $2.75 


Science © 1515 Massachusetts Ave., N.W., Washington 5, D.C. 
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Keady in January 


GENERAL BIOLOGY, Fourth Edition 


JAMES MAVOR « Professor Emeritus, Union College 


Brought thoroughly up-to-date and made shorter than the previous edi- 
tion, this text contains many new illustrations and several revised chap- 
ters. New material has been added and much of the text expanded. The 
chapters on chemistry have been omitted and a brief summary of the 
elementary facts on chemistry applied to biology is included in the 
appendix. 


LABORATORY EXERCISES IN GENERAL BIOLOGY « Mavor 


This edition has been revised to conform with the fourth edition of 
the author’s GENERAL BIOLOGY. New diagrams of actual dissections 
of the circulatory system of the frog have been added and also three 
plates of drawings of representative pond life plants and animals. 


Established Tests 


BACTERIOLOGY, Fifth Edition 


ROBERT BUCHANAN & «¢ lowa State College 
ESTELLE BUCHANAN 


Surveying carefully the new literature on bacteriology, the authors 

have abstracted or simplified this material to meet the needs of the 
beginning student. Completely rewritten, this modern revision is adapta- 

ble for courses in bacteriology, chemistry, premedicine, agriculture, 

and home economics. 1951—$6.00 


BIOLOGY OF THE VERTEBRATES, Third Edition. | 
HERBERT WALTER « Late Professor, Biology, Brown University 

LEONARD SAYLES «+ City College of New York 


In making this revision Dr. Sayles has retained the flavor of Dr. Walter’s 
mellow, humane style. Many new illustrations, selected from a wide 
variety of sources, have been added. Recent advances made in the field 
are included in the chapters on vertebrate types, embryology, skeleton, 
nervous system, and sense organs. 1949—$6.00 


THE MACMILLAN COMPANY 
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MACMILLAN 
60 FIFTH AVENUE, NEW YORK 11, NEW YORK ae 
| 


AMINO ACIDS Meetings & Conferences 


for Jan. 18-19. Congress on Industrial Health. Hotel William 
Penn, Pittsburgh. 
Biochemical Jan, 19-20. Seienee for Peeve National Conference. Hol- 
Biological and Microbiological bern Mall, Loadoa. 
INVESTIGATIONS Jan. 20-24, Pan American Congress of Otorhinolaryngol- 


ogy and Bronchoesophagogology. Havana. 
Jan. 21-22. Compressed Gas Association (Annual). Wal- 


dorf-Astoria, New York. 

Jan. 21-22. Josiah Macy, Jr. Foundatien Conference on 
Blood Clotting. Cornell University, Ithaca, N. Y. 

Jan. 21-25. American Institute of Electrical Engineers 
(Winter). Hotel Statler, New York. 


Jan. 26. Metropolitan Detroit Science Club, Wayne Uni- 


: versity, and Institute for Economie Education. Insti- 
tute and Industrial Exhibits on ‘‘ Jobs Open to Science 
- Trained High School Graduates.’’ Wayne University, 
Detroit. 


Jan. 28-31. Symposium on“Modern Methods of Analytical 
Chemistry (Annual). Louisiana State University, Baton 
Rouge. 
} Write for Revised Catalogue S 950 Listing Jan. 29-31. American Meteorologic.i Society. Roosevelt 
; Hotel, New York. 
: a Complete Selection of Over 500 Jan, 29-Feb. 2. American Library Association (Mid- 
Important Biochemicals winter). Edgewater Beach Hotel, Chicago. 
Jan. 31-Feb. 1. American Society for Metals (Midwinter 
Technical). William Penn Hotel, Pittsburgh. 
Jan. 31-Feb. 2. American Physical Society (Annual). 
d Columbia University, New York. 
iritional Biochemiaels Corporation Feb. 1-2. Protein Conference (Annual). Bureau of Bio- 
CLEVELAND 0 Research, Rutgers University, New Brunswick, 
Feb. 3-8. American Society for Testing Materials. The 


Paper Partition Shoreham, Washington, D. C. 


Feb. 8. American College of Radiology. Palmer House, 


CHROMA. | 


15-16. Mathematical Association of America 


TOGRAPHY (Louisiana-Mississippi Section). Northwestern State 


College, Natchitoches, La. 


Feb. 17-24. Brotherhood Week. 
Equipment Feb. 18—-Mar. 7. British Commonwealth Scientific Official 


Cabinet Conference. Canberra and Melbourne, Australia. 

Feb, 24-29. Latin American Congress of Physical Medi- 
Cylinders & Racks cine. Panama City, R. P. 
Miscellaneous ‘Feb. 25. Massachusetts Society for Research in Psy- 

chiatry. Cushing Hospital, Framingham. 

Accessory Equipment Feb, 28—Mar. 1. National Conference on Rural Health. 
Specially Shirley-Savoy Hotel, Denver. 
Designed for Mar. 3-5. National Cancer Conference. Netherland Plaza 


Partition Hotel, Cincinnati. 
Paper Mar. 3-7. American Society for Testing Materials 


Chromatographic (Spring). Cleveland. 
Analysis Mar. 6-8. American Academy of Forensic Sciences (An- 
nual). Biltmore Hotel, Atlanta, Ga. 


Mar. 10-14. National Association of Corrosion Engineers 
a Write for (Annual). Galveston. 
Descri Mar. 16-19. American Institute of Chemical Engineers. 
CHROMATOCAB B riptive Atlanta Biltmore Hotel, Atlanta. 
Model B300—Insulated rochure Mar. 17-19. Midwestern Conference on Fluid Mechanics. 


Ohio State University, Columbus. 
Mar. 17~22. Pakistan Association for the Advancement 


BERKELEY CHROMATOGRAPHY DIV. | association of 


nual). Brown University, Providence, R. I. 
University Apparatus Company Mar. 28-29, Eastern Psychological Association. Chalfonte- 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. Haddon Hall, Atlantie City. 
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AN ILLUSTRATED LABORATORY 


l MANUAL OF PARASITOLOGY COMPLETE TEST DIETS 
. by R. M. Cable, Purdue University Vitamin A Test Diet 
Emphasis is placed on the parasites of man al- “Biotin-Free” Test Diet 
8 though many veterinary and zoological species Vitamin B-Complex Test Diet 
are considered. Revised 1950. Vitamin B-Complex Test Diet (Modified Salts) 
i- “Fat Free” Test Diet 
¥ PRICE $2.50 Cariogenic Test Diet 
€ Chick Basal Test Diet 
Low-Calcium Test Diet 
: A LABORATORY MANUAL IN Diet 
-lodine 
by H, W. Manter, University of Nebraska Low-Potassium Test Diet 
t A guide to the study of general parasitology Protein-Free” Test Diet 
. including the helminths, protozoa and the Low-Protein Test Diet 
arthropods. 1950 revised edition. __ Normal-Protein Test Diet 
Low-Sodium Test Diet 
r PRICE $2.50 Scorbutigenic Test Diet 


Rachitogenic Diet No. 2, U.S.P. 
Tocopherol Test Diet 


BURGESS PUBLISHING COMPANY 
428 SOUTH SIXTH STREET MINNEAPOLIS 15, MINNESOTA 


SPECIAL DIET INGREDIENTS 


Vitamin Test Casein (Vitamin Free) 


Salt Mixtures 
pH CONTROL 
: CHLORINE CONTROL Proteins, Animal & Vegetable 


PHOSPHATE CONTROL 
maintained with 

on MICROBIOLOGICAL MEDIA 
“Vitamin Free” Casein H 

LaMOTTE COMPARATOR METHOD 

Yeast Supplement Solution 

Biotin Solution 

Niacin Basal Medium (Lyophilized) 


A READY REFERENCE 
That will Save Time for You 


These time-tested instruments have served Science 
and Industry for more than 31 years. Use this catalog as a “one stop” source 


of Amino Acids, Vitamins, Carbohydrates, 
line of simplified Adenylates, Nucleates, Purines, Pyrimi- 

dines, Tetrazolium Salts, Enzymes, Micro- 
pH Control, Chlorine Control, Boiler Feed Water Con- ead Gate ical Media 
trol, Analysis of Water, Sewage, and Industrial Wastes, ae T 9 ; 
Control of Electroplating Baths & Cleaning Solutions, Complete Animal Test Diets and 
Soil Testing, Vitamin Studies. Ingredients for investigational use. 


LaMOTTE CHEMICAL PRODUCTS CO. GENERAL BIOCHEMICALS, INC. 
Dept. H Towson, Baltimore 4, Md. 60 LABORATORY PARK * CHAGRIN FALLS, OHIO 
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TODAY 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSETIONS WANTED 


Bacteriologist-Biochemist, Ph.D. Professional and teaching experi- 
ence. Excellent background in bacterial metabolism and medical 
bacteriology. Skilled in Warburg techniques, spectroscopy, chroma- 
tography. Seeks research position. Box 63, SCIENCE. x 


Biochemist: M.S. 8 years experience. Clinical chemistry, wax 
emulsions. Publications, married, veteran. Prefer Midwest. Box 
69, SCIENCE, x 


Biological Photographer: Ph.D. Biological field: 15-years photo- 
ates experience; desires administrative employment udio- 

isual Department or Photographic Department of Research In- 
stitute. Box 65, SCIENCE. xX 


B.S., woman, several years experience antibiotic and microbiolog- 
ical research wishes similar position in east. Box 67, seein 


Position Wanted: 
F Technologist; B.S. (Foods, Nutrition); M.S. (Genetics) ; 
Ph.D. (Zoology) with additional work in nutrition; nine years, as- 
socmte biologist, nutrition, research laboratories; four years, di- 
rector, biology research, university medical school, for further in- 
formation, please write Science Division, Medical Bureau (Bur- 
neice Larson, Director) Palmolive Building, Chicago. x 


Physiologist, recent Ph.D., background—pharmacology and_ bio- 
Experience in endocrinology and_ cardiovascular 
es a 


search. ires research position. Box 70, SCIENCE 


Microbiologist-Biochemist: Ph.D., age 38, Broad laboratory and 
supervisory experience in bacterial physiology, chemotherapy, and 
nutritional biochemistry; pharmaceutical formulation, product de- 
velopment, and toxicity evaluation, Academic or industrial. Box 
43, SCIENCE. 12/28; 1/11 


POStTxONS 


M.S. or Ph.D. level. Electronics 
experience essential; bioelectric potentials experience desirable. For 
university research position, Academic rank and salary to $5,500 
according to training and experience. Box 64, SCIENCE. 

1/18, 25; 2/1 


Housemother—Jewish Agency seeks couple to serve as house- 
arents in small group home for emotionally disturbed children. 
ull maintenance and excellent salary, Couple should have training 
and/or experience in work with or care for children. Husband can 
continue with outside employment. Challenging and rewarding op- 
Write: Morris H. Price, Assistant Director, 231 
Nells St., Chicago 4, Lllinois. 


Microtechnician-Zooolgist. Ph.D. preferred, head microscope slides 
department. Large Biological Supply Concern. Familiarity with 
modern techniques essential, Position involves production, super- 


vision of staff, Srrerment- Responsible position with excellent 
future. Box 60, SCIENCE, 1/11, 1/18 


Pharmaceutical Chemist, production experience, ethical firm, Cali- 
fornia; Micro-Biologist for research, West Coast; Bio-Chemist 
M.S. for cancer research, $4800, also Bacteriologist, B.S. or M.S. 
Aa California; write Continental Medical Bureau, agency, 510 

est Sixth Street, Los Angeles 14. x 


Pharmacologist, M.D. or Ph.D., for pharmacodynamic research 
with Eastern pharmaceutical company. Replies held in strict con- 
fidence. Box 68, SCIENCE. 1/18, 25; 2/1 


POStrioNs OPEN 


Positions Open: 

(a) Assistant Medical Director; pharmaceutical company, duties 
principally in professional service department. (b) Physiologist 
with jochemical interests; research program involving metabolism 
of brain and nerve; university medical school laboratories; East. 
(c) Medical Writer for ethical copy writing; scientist qualified 
in scientific writing or one particularly well qualified in Spanish, 
Italian, French or German with emphasis on scientific writing; one 
of major pharmaceutical companies. (d) Microbiologist well quali- 
fied in biochemistry; research in carbohydrate mold metabolism, 
fermentations, antibiotics and enzyme chemistry; small company ; 
Midwest. (e) Protein Chemist and Starch Chemist; straight re- 
search; industrial company; Midwest. (f) Chemist or Chemical 
Engineer with industrial research experience, preferably in battery 
field; challenging opportunity in industry; New England. $1-2 
Science Division, edical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


Wanted—Technician for research Mus? have working 
knowledge of electrophysiology apparatus, electronics, anu machine 
tools. Address Box 730, Kirksville, Missouri. 1/1} 


The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is establi b 


Si insertion 17.50 per inch 
ingle $ 


7 times in 1 year 16.00 

13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on dis: ads, c must reach SCIENCE 4 
weeks before Gate ot issue (Priday of every week). 


WANTED TO PURCHASE ... Sots one rue, foseign 

an lomestic. Entire 

SCIENTIFI PERIODICALS } libraries and smaller 

and BOOKS collections wanted. 

WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


Young Scientist, degree in engineering or physical science, in- 
terested electronics and aircraft. Train in growing field of research 
and technical writing. Work in downtown New York City. Box 
66, SCIENCE. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT-HAFNER, INC. 


16 


31 East 10th St., New York 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


yous ad here reaches over 32,000 foremost scientists 
the leadi educati 


76 foreign countries—at a very low cost 


a 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c a pee basis 
—providing satisfactory credit is establi: 
Single insertion $17.50 per inch 
7 Gate in 1 year 16.00 
13 times in 1 year 14.00 
26 times in 1 year 12. 
52 times in 1 year W 
For PROOFS on display ads, must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


3233 


SUPPLIES AND EQUIPMENT |i 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


All Amino Acids < ag synthetic, unnatural), 
Rare Sugars, Biochemical P 


PROFESSIONAL SERVICES 


New Pharma- 

price lis 

BIOS LABORATORIES, INC. Stress, 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


Bacteriologists LaWall & Harrisson 


Chemists - Pharmacologists Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished, 


MAGCHULES SON 


| 218 East 23rd St. ‘ork 10, N. 


SUPPLIES AND EQUIPMENT 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 
Vacuum-sealed in quartz envelopes to insure per D 

for scintillation work with standard photomultiplier tubes. Wrne 
for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for whey 
TROPICAL BIOLOGICALS @ P.O. Box 2227, Sam Juan, Puerto 


q REAGENTS FOR CHEMICAL MICROSCOPY 


According to Chamot and Mason’s Handbook of I 

Chemical Microscopy. Two sets, 60 Reagents each. 1 

Write for leafiet RCM-S l 

R. P. CARGILLE New You's, 
LABORATORY ANIMALS MATS RABBITS 


CATS PIGEONS HAMSTERS 
e Clean healthy well-fed animals) MICE POULTRY GUINEA PIGS 


Guaranteed suitable for your needs. 
JOHN C. LANDIS + Hagerstown, Md. 
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Continuous Controlled Irradiation 
of Biological Systems 


QUANTUM, INC. 
Consultation—Equipment—Processing 
Mt. Carmel Station, Hamden, Conn. 


MICROSCOPES 
e MICROTOMES 
e REFRACTOMETERS 


Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


102 West 42r 3 Street 
ERIC SOBOTKA CO. « New York 18, N. Y. 


STAINS 


STARKMAN 
“Your animal is half the a 


SWISS ALBINO MICE — 
ALBINO -W RATS 


albino farms P. O. BOX 331 
‘dept. A © RED BANK, N. J. 


Are YOU seeking... 
a new position, or new personnel? 
replies received from ONE 
A] classified ad in SCIENCE... 
Your ad here will get results! 
Send your ad NOW! 


| i 
SINCE 91870 
lg | 
| | 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 itional words. Correct 
payment to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c ae pees basis 

—providing satisfactory credit is establis! 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 
26 times in 1 year x 
52 times in 1 year 11.00 per inch 

for PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


SUPPLIES AND EQUIPMENT 


Fine Or a pepaned. Will prepare rare or semi-rare organic 
compounds in lb. Ib. lots. Rapid service, Reasonable prices. 
Henry Hastie, St., Oneonta, N. Y. 1/11 


BASIC MANUFACTURERS 
L-ISOLEUCINE, GLYCYLGLYCINE 
-PROLINE iE HYDROXY-L-PROLINE, L-ARGININE Hci 
and oth er 
FOR MICROBIOLOGICAL 
ASSAY of AMINO ACIDS 
Send for our catalogue 
M. CHEMICAL COMPANY, LTD. 
ta Monica, Calif. 


1651—18th %. 


SUPPLIES AND EQUIPMENT 


Hand-Drawn 


CAPILLARY 
TUBES 


Made from the finest alkali-free, 
non-corrosive resistance glass. 


For Blood Tests @ For Melting Point Determinations 


Outside diameter Wall thickness Length 
0.8-1.1 mm. 0.22-0.28 mm. 75 mm. 
1.2-1.4 mm. 0.30-0.35 mm. 75 mm. 
1.5-2.0 mm. 0.33-0.38 mm. 100 mm. 


Packed 100 per stoppered glass vial or 1 lb. per carton. 
Special sizes and shapes can be supplied on order. 


» Write for complete information, prices and samples. € 


PRO PPE MANUFACTURING COMPANY, INC. 


10-34 44th DRIVE, LONG ISLAND CITY 1, N. Y. 


NCE the subject of outstanding A. A. A.S. Symposium Volumes: 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 7% x 10%, clothbound, double column, illustrated, 
$8. 50. Cash order price to A.A.A.S. members $3.00 
. Coordinated knowledge of cancer of the breast in mice. 
. It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 
. Prepared by members of the staff of the National Cancer Institute. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 
93 contributors, X +442 pages, x 1042, double column, illustrated, 
or 75. Cash order price to A.A.A.S. members $6.50. 
. A progress report, addressed largely to future workers. 
. An important and trustworthy reference book. 
. Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankenau Institute 


of Philadelphia, and others. 


Some Fundamental Aspects of the Cancer Problem, 1937, Note: this was published 
by and is still available at The Science Press, Lancaster, Pa. Order Direct. 


A.A.A.S. Research Conference on Cancer, 1945. Out of of print. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 


Enclosed is $......... Please accept my order for 
( MAMMARY TUMORS in MICE 
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Razor Blade Holder for 
Standard Microtome 


CW ULTRA-THIN 


SECTIONING 


THE INTERNATIONAL ULTRA-THIN 
SECTIONING MICROTOME is the first 
complete instrument developed particularly for 
cutting sections in the ultra-thin range. Designed 
to meet the exacting requirements of the electron 
microscopist, it is equipped with a high precision 
worm gear reduction feeding mechanism de- 
signed to advance the specimen in increments 
of }40 micron and to permit the selection of 
thickness from }40 to 1 micron. Also available 
is a special holder for methacrylate embedded 
specimens and a glass knife holder. For a dis- 
cussion of the effectiveness of this instrument 
and the technique used see “Development and 
Use of the Minot Rotary Microtome for Thin 
Sectioning” by Geren & McCulloch, Experi- 
mental Cell Research, February, 1951. 


THE INTERNATIONAL MINOT RO- 
TARY MICROTOME, STANDARD 
MODEL, basically the same instrument as de- 
scribed above, but designed for the rapid routine 


INTERNATIONAL EQUIPMENT CO. 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


MICROTOME 


serial sectioning of paraffin-embedded specimens. 
Extremely accurate in construction, it is equipped 
with a feeding mechanism permitting sectioning 
in any desired thickness from 2 microns to 16 
microns, in increments of 2 microns. The excel- 
lent design and precision construction of this in- 
strument are attested by the fact that they form the 
basic design of the Ultra-thin Sectioning Model. 


INTERNATIONAL SAFETY RAZOR 
BLADE HOLDER. In addition to the standard 
Microtome knives currently available, the Inter- 
national Standard Model Microtome will also 
accommodate this Safety Razor Blade Holder. 
Excellent for routine sectioning, it holds the 
standard Gillette type Microtome blades and 
eliminates bothersome honing of knives. Fur- 
nished complete with screw driver, extra screws, 
ten blades and leather-bound box. 

Prompt shipment on all items from your Labora- 
tory Apparatus Supply Dealer. Write us for 
descriptive Bulletin and Article Reprints. 


— 
Ultra-thin Sectioni 
| | 
> | Standard Model Minot 
TAM 
ns \ WD { 
c. 
Y. 


er 


cel 


NE: 


“4 


SIN 


it 


J GINS 


~% woe 


N microscopy four adjustments receive constant use—fine 

adjustment, revolving nosepiece, and two mechanical stage 
movements. For comfort and convenience, all four should be close 
to one another and to the specimen. No matter at what angle 
you tilt an AO Spencer Laboratory Microscope, these adjustments 
are adjacent, visible, and so scientifically spaced that fingers 
glide automatically from one to the other. Even the coarse 
adjustment is aways right at hand. 

You'll notice this typical AO Design Perfection also in the 
renowned Spencer Optics, dust-proof, dual-cone nosepiece, 


“pinch grip” mechanical stage, “autofocus”, custom tension adjust- 
ment, built-in “full-field” illumination and many other 

features. But test the many AO Spencer advantages yourself. 
Ask your AO distributor for a demonstration or write Dept. A2. 


American & Optical 


INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 
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